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(57) Abstract: The present invention relates to new 
compounds of formula (I) wherein Z, Y, X, P, Q, R, R 1 , 
R 2 , R 3 , R 4 , R 5 , R 6 , R 7 , R 8 , R 9 , R 10 , R", R 12 , A, m and n 
are defined as in any one of claims I to 3, a process for 
their preparation and new intermediates prepared therein, 
pharmaceutical formulations containing said therapeutically 
active compounds and to the use of said active compounds 
in therapy. 
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NEW COMPOUNDS 
FIELD OF THE INVENTION 

The present invention relates to new compounds of formula I, as a free base or a 
pharmaceutically acceptable salt thereof, to pharmaceutical formulations containing said 
compounds and to the.use of said compounds in therapy. The present, invention further 
relates the process for the preparation of compounds of formula 1 and to new intermediates 
prepared therein. 

An object of the invention is to provide compounds of formula I for therapeutic use, 
especially compounds- that are useful for the prevention and/or treatment of 
conditions associated with glycogen synthase kinase-3 (GSK3) in mammals 
including man. Particularly compounds of formula I exhibiting inhibition of GSK-3. . 

It is also an object of the invention to provide compounds with a therapeutic effect 
after oral administration. 

BACKGROUND OF THE INVENTION 

Glycogen synthase kinase 3 (GSK3) is a serine / threonine protein kinase composed of two 
isoforms (a and$), which are encoded by distinct genes but are highly homologous within 
the catalytic domain. GSK3 is highly expressed in the central and peripheral nervous 
system. GSK3 phosphorylates several substrates including tau, G-catenin, glycogen 
synthase, pyruvate dehydrogenase and elongation initiation factor 2b (eIF2b>. Insulin and 
growth factors activate protein kinase B, which phosphorylates GSK3 on serine 9 residue 
and inactivates it. 
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Alzheimer's Disease (AD) dementias, and taupathies. 

AD i& characterized by cognitive decline, cholinergic dysfiinction and neuronal death, 
neurofibrillary tangles and senile plaques consisting of amyloid-p deposits. The sequence 
of these events in AD is unclear, but believed to be related. Glycogen synthase kinase 30 
(GSK3P) or Tau (x) phosphprylating kinase selectively phosphorylates the microtubule 
associated protein x in neurons at sites that are hyperphosphorylated in AD brains. 
Hyperphosphorylated protein x has lower affinity for microtubules and accumulates as 
paired helical filaments, which are the main components that constitute neurofibrillary 
tangles, and neuropil threads in AD brains. This results in depolymerization of 
microtubules, which leads to dying back of axons and neuritic dystrophy. Neurofibrillary 
tangles are consistently found in diseases such as AD, amyotrophic lateral sclerosis, 
parkinsonism-dementia of Gaum, corticobasal degeneration, dementia pugilistica and head 
trauma, Down's syndrome, postencephalatic parkinsonism, prqgressive supranuclear palsy, 
Niemann-Pick's Disease and Pick's Disease. Addition of amyloid-P to primary 
hippocampal cultures results in hyperphosphorylation of x and a paired helical filaments- 
like state via induction of GSK3|3 activity, followed by disruption of axonal transport and 
neuronal death (Imahori and Uchida., J. Biochem 121:179-188, 1997). GSK3p 
preferentially labels neurofibrillary tangles and has been shown to be active in pre-tangle 
neurons in AD brains. GSK3 protein levels are also increased by 50% in brain tissue from 
AD patients. Furthermore, GSK30 phosphorylates pyruvate dehydrogenase, a key enzyme 
in the glycolytic pathway and prevents the conversion of pyruvate to acetyl-Co-A (Hoshi et 
ah, PNAS 93:2719-2723, 1996). Acetyl-Co-A is critical for the synthesis of acetylcholine, 
a neurotransmitter with cognitive functions. Thus, GSK3P inhibition may have beneficial 
effects in progression as well as the cognitive deficits associated with Alzheimer's disease 
and other above-referred to diseases. 

Chronic and Acute Neurodegenerative Diseases. 

Growth factor mediated activation of the PI3K /Akt pathway has been shown to play a key 
role in neuronal survival. The activation of this pathway results in GSK3P inhibition. 
Recent studies (Bhat et. ah, PNAS 97:1 1074-1 1079 (2000)) indicate that GSK3p activity is 
increased in cellular and animal models of neurodegeneration such as cerebral ischemia or 
after growth factor deprivation. For example, the active site phosphorylation was increased 
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in neurons vulnerable to apoptosis, a type of cell death commonly thought to occur in 
chronic and acute degenerative diseases such as Alzheimer's Disease, Parkinson's Disease, 
amyotrophic lateral sclerosis, Huntington's Disease and HIV dementia, ischemic stroke 
and head trauma. Lithium was neuroprotective in inhibiting apoptosis in cells and in the 
. brain at doses that resulted in the inhibition of GSK30. Thus GSK30 inhibitors could be ■ 
useful in attenuating the course of neurodegenerative diseases. 

Bipolar Disorders (BD ) 

Bipolar Disorders are characterised by manic episodes and depressive episodes. Lithium 
has been used to treat BD based on its mood stabilising effects. The disadvantage of 
lithium is the narrow therapeutic window and the danger of overdosing that can lead to 
lithium intoxication. The recent discovery that lithium inhibits GSK3 at therapeutic 
concentrations has raised the possibility that this enzyme represents a key target of 
lithium's action in the brain (Stambolic et al., Curr. Biol. 6:1664-1668, 1996; Klein and 
Melton; PNAS 93:8455-8459, 1996). Inhibition of GSK3p may therefore be of therapeutic 
relevance in the treatment of BD as well as in AD patients that have affective disorders. 

Schizophrenia 

GSK3 is involved in signal transduction cascades of multiple cellular processes, 
particularly during neural development. Kozlovsky et al (Am J Psychiatry 2000 
... May;157<.5);831-3) found that GSK3P levels were 41% lower in the schizophrenic patients 
than in comparison subjects. This study indicates that schizophrenia involves 
neurodevelopmental pathology and that abnormal GSK3 regulation could play a role in 
schizophrenia. Furthermore, reduced P-catenin levels have been reported in patients 
exhibiting schizophrenia (Cotter et al., Neuroreport 9:1379-1383 (1998)). 

Diabetes 

Insulin stimulates glycogen synthesis in skeletal muscles via the dephosphorylation and 
thus activation of glycogen synthase. Under resting conditions^ GSK3 phosphorylates and 
inactivates glycogen synthase via dephosphorylation. GSK3 is also over-expressed in 
muscles from Type II diabetic patients (Nikoulina et al., Diabetes 2000 Feb;49(2):263-71). 
Inhibition of GSK3 increases the activity of glycogen synthase thereby decreasing glucose 
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levels by its conversion to glycogen. GSK3 inhibition may therefore be of therapeutic 
relevance in the treatment of Type I and Type II diabetes and diabetic neuropathy. 

Hair Loss 

GSK3 phosphorylates and degrades P-catenin. p-catenin is an effector of the pathway for 
keratonin synthesis. P-catenin stabilisation may be lead to increase hair development Mice 
expressing a stabilised p-catenin by mutation of sites phosphorylated by GSK3 undergo a 
process resembling de novo hair morphogenesis (Gat et al., Cell 1998 Nov 25;95 (5):605- 
14)). The new follicles formed sebaceous glands and dermal papilla, normally established 
only in embryogenesis. Thus GSK3 inhibition may offer treatment for baldness. 

Oral contraceptives 

Vijajaraghavan et al. (Biol Reprod 2000 Jun; 62 (6): 1647-54) reported that GSK3 is high 
in motile versus immotile sperm. Immunocytochemistry revealed that GSK3 is present in 
the flagellum and the anterior portion of the sperm head. These data suggest that GSK3 
could be a key element underlying motility initiation in the epididymis and regulation of 
mature sperm function. Inhibitors of GSK3 could be useful as contraceptives for males. 

DISCLOSURE OF THE INVENTION. 

The object of the present invention is to provide compounds having a selective inhibiting 
effect at GSK3 as well as having a good bioavailability. 

Accordingly, the present invention provides a compound of formula I 
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whereijn: 
ZisCHorN; 

Y is CONR 5 , NR 5 CO, S0 2 NR 5 , NR 5 S0 2) CH 2 NR 5 , NR 5 CH 2 , NR 5 CONR 5 , C,. 6 alky]ene, 

CH 2 CO, COCH 2 , CH=CH, OCH 2 or CH 2 0; 

XisCHorN; 

P is phenyl or a 5 or 6 membered heteroaromatic ring containing one or more heteroatoms 
selected from N, O or S and said phenyl ring or 5 or 6 membered heteroaromatic ring may 
optionally be fused with a 5 or 6 membered saturated, partially saturated or unsaturated 
ring containing one or more atoms selected from C, N, O or S; 

Q is phenyl or a 5 or 6 membered heteroaromatic ring containing one or more heteroatoms 
selected from N, O or S of which at least one atom is selected from nitrogen; 
R is CHO, fluoromethoxy, difluoromethoxy, trifluoromethoxy, Co-6alkyl(S0 2 )NR J R 2 , 
OCo-ealkyKSO^N^R 2 , OC,. 6 alkyl(SO)NR l R 2 ) C,. 6 alkyl(SO)NR l R 2 ( C M alkylNR 1 (SO)R 2 , 
' OC 1 . 6 alkylNR , (SO)R 2 , Co-ealkylNR'tSO^NR'R 2 , OC^alkylNR'tSO^R 2 , - 
Co-salkyKSO^C-ealkylNR'R 2 , OC^alkyKSO^CufialkylNR'R 2 , 
C 0 -6alkyl(SO)C 1 . 6 alkylNR 1 R 2 ( OC I ^^^ 

OCi.6alkylSC,^alkylNR , R 2 ,OCi. 6 alkylOCi^alkyl > C l ^alkylOCi^alkylNR 1 R 2 , 
OC^alkylOC M aikylNR l R 2 , Co. 6 alkylCONR 10 R", OCo^alkylCONR^ 2 , 
OC-ealkylNR^ 2 , C 0 .6alkylNR 10 (CO)R", OC,^alkylNR 1 (CO)R 2 , C 0 ^alkylNR n (CO)R 10 , 
Co-ealkylCOR 11 , OC^alkylCOR 1 , Co^alkylNR'V', C 0 .6a]kylO(CO)R u , 
OC^alkylO(CO)R' , Q^alkylCCNR^NR'V 1 , Co*alkylC(NR u )N(R ,0 ) 2> 
OCo-ealkylCOTR^NR'R 2 , Co. 6 alkylNR 10 (CO)OR n , OC,^alkylNR , (CO)OR 2 , 
Co^alkylNR"(CO)OR 10 , OC.^alkylCN, NR'OR 2 , C<walkyl(CO)OR 8 , OC^alkyl(CO)OR', 
NR^COJNR'R 2 , NR , (CO)(CO)R 2 ,.NR 1 (CO)(CO)NR , R 2 ) OR 12 or S0 3 R'; 
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R and R are independently selected from hydrogen, C r6 alkyl, C 2 -6alkenyl, C2-6alkynyl, 
C 0 - 6 alkylC 3 - 6 cycloalkyl, (CO)OR 8 , C 0 - 6 alkylheterocycloalkyl , Ci- 6 alkylNR 6 R 7 , 
Co-6alkylaryl and Co^alkylheteroaryl, wherein any Ci- 6 alkyl, C 2 -6alkenyl, C 2 -6alkynyl, 
C 0 -6alkylC 3 -6cycloalkyI, Qrealkylheterocycloalkyl, Qrealkylaryl, C 0 -6alkylheteroaryl may 
be substituted by one or more A; 

R 1 and R 2 may together form a substituted 5, 6 or 7 membered heterocyclic ring containing 
one or more heteroatoms selected from N, O or S, which heterocyclic ring may be 
optionally substituted by A; 

R 3 and R 4 are independently selected from halo, nitro, CHO, C 0 -6alkylCN, OCi. 6 alkylCN, 
Co. 6 alkylOR 6 , OC]. 6 alkylOR 6 , fluoromethyl, difluoromethyl, trifluoromethyl, 
fluoromethoxy, difluoromethoxy, trifluoromethoxy, Co. 6 alkylNR 6 R 7 , OCj^alkylNR 6 R 7 , 
OC^alkylOC^alkylNR^ 7 , NR 6 OR 7 C 0 . 6 alkylCO 2 R 6 , OC^alkylC0 2 R 6 , 
C 0 . 6 alkylCONR 6 R 7 , OC,^alkylCONR 6 R 7 , OC,^alkylNR 6 (CO)R 7 , C„-6alkylNR*(CO)R 7 , 
0(CO)NR 6 R 7 , NR 6 (CO)OR 7 , NR*(CO)NR 6 R 7 , 0(CO)OR 6 , 0(CO)R 6 , Co-ealkylCOR 6 , 
Od-salkylCOR 6 , NR 6 (CO)(CO)R 6 , NR 6 (CO)(CO)NR 6 R 7 , SR 6 , C M alkyl(S0 2 )NR 6 R 7 , 
OC,. 6 alkylNR 6 (S0 2 )R 7 , OCo- 6 alkyl(S0 2 )NR 6 R 7 , C 0 -6alkyl(SO)NR 6 R 7 , 
OC,. 6 alkyl(SO)NR 6 R 7 , SO3R 5 , C 0 ^alkylNR 6 (SO 2 )NR 6 R 7 , C 0 -6alkylNR 6 (SO)R 7 , 
OC,. 6 alkylNR 6 (SO)R 7 , OC 0 -6alkylSO 2 R 6 , C 0 . 6 alkylSO 2 R 6 , Co-ealkylSOR 6 , C^alkyl, 
C^alkenyl, C 2 . 6 alkynyl, Co-6alkylC 3 -6cycloalkyl, Co-6alkylaryl and Co-ealkylheteroaryl, 
wherein any Chalky!, C 2 . 6 alkenyl, C 2 . 6 alkynyl, CWlkylC^cycloalkyl, Co^alkylaryl and 
Co^alkylheteroaryl may be optionally substituted by one or more A; 
m is 0, 1, 2, 3 or 4; 
nisO, 1,2, 3 or 4; 

R 5 is hydrogen, Ci- 6 alkyl, C 2 - 6 alkenyl, C 2 - 6 alkynyl, C 0 -6alkylC 3 - 6 cycloalkyl, C 0 -6alkylaryl, 

Co- 6 alkylheteroaryl, C,- 6 alkylNR 6 R 7 or C r6 alkylCONR 6 R 7 ; 

R 6 and R 7 are independently selected from hydrogen, Ci- 6 alkyl, (CO)OR 8 , 

C 2 - 6 alkenyl, C 2 - 6 alkynyl, C 0 -6alkylC 3 - 6 cycloalkyl, Q-ealkylaryl, C 0 - 6 alkylheteroaryl and 

C,-6alkylNR 8 R 9 ; 

6 7 

R and R may together form a substituted 5 or 6 membered heterocyclic ring containing 
one or more heteroatoms selected from N, O or S, which heterocyclic ring may be 
optionally substituted by A; 
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R and R are independently selected from hydrogen, C r6 alkyl, C 2 - 6 alkenyl, C 2 -6alkynyl, 
Co- 6 alkylC 3 - 6 cycloalkyl, Co^alkylaryl and Co^alkylheteroaryl; 

8 9 

R and R may together form a 5 or 6 membered heterocyclic ring containing one or more 
heteroatoms selected from N, O or S, which heterocyclic ring may be optionally 
substituted by A; 

R 10 is hydrogen, C r6 alkyl, C 2 -6alkenyl, C 2 - 6 alkynyl, C 0 - 6 alkylC3-6cycloalkyl, 
Co- 6 alkylaryl, C 0 -6alkylheteroaryl or Ci- 6 alkylNR 8 R 9 ; 
R n is Cr6alkylNR 8 R 9 or C 0 - 6 alkylheterocycloalkyl; 

R 10 and R 11 may together form a 5, 6 or 7 membered heterocyclic ring containing one or 
more heteroatoms selected from N, O or S, which heterocyclic ring may be optionally 
substituted by A; 

12 • 

R is a 5, 6 or 7 membered heterocyclic ring containing one or more heteroatoms selected 
from N, O or S, which heterocyclic ring may be optionally substituted by A; 
wherein any C,- 6 alkyl, C 2 - 6 alkenyl, C 2 - 6 alkynyl, Co- 6 alkylC 3 -6cycloalkyl, 
C 0 -6alkylheterocycloalkyl, C 0 -6alkylaryl, C 0 -6alkylheteroaryl defined under R 5 to R 12 may 
be substituted by one or more A; 

A is halo, nitro, CHO, CN, OR 6 , Ci^alkyl, C 2 . 6 alkenyl, C 2 . 6 alkynyl, . 
C 0 -6alkylC 3 -6cycloalkyl, fluoromethyl, difluoromethyl, trifluoromethyl, fluoromethoxy, 
difluoromethoxy, trifluoromethoxy, C 0 -6alkylNR 6 R 7 , OC,^alkylNR 6 R 7 , C0 2 R 8 , CONR 6 R 7 
NR 6 (CO)R 6 , 0(CO)R 6 , COR 6 , SR 6 , (S0 2 )NR 6 R 7 , (SO)NR 6 R 7 , SO3R 6 , S0 2 R 6 or SOR 6 , 
as a free base or a pharmaceutical^ acceptable salt thereof, with the proviso that the 
compound is not 4-[4-[5-amino-6-(phenylmethyl)pyra2inyl]phenoxy]-ethyl ester butanoic 
acid. 

The present invention further relates to a compound having the formula I 




a) 
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wherein: 
Zis N; 

Y is CONR 5 , NR 5 CO, S0 2 NR 5 , NR 5 S0 2 , CH 2 NR 5 , NR 5 CH 2 , NR 5 CONR 5 , CH 2 CO, 

COCH 2 , CH=CH, OCH 2 or CH 2 0; 

XisCHorN; 

P is phenyl or a 5 or 6 membered heteroaromatic ring containing one or more heteroatoms 
selected from N, O or S and said phenyl ring or 5 or 6 membered heteroaromatic ring may . 
optionally be fused with a 5 or 6 membered saturated, partially saturated or unsaturated 
ring containing one or more atoms selected from C, N, O or S; 

Q is phenyl or a 5 or 6 membered heteroaromatic ring containing one or more heteroatoms 
selected from N, O or S of which at least one atom is selected from nitrogen; 
R is CHO, fluoromethoxy, difluoromethoxy, trifluoromethoxy, CWilkylCSO^NR'R 2 , 
OCo. 6 alkyl(S0 2 )NR I R 2 ) OCi-ealkyKSONR'R 2 , CealkyKSCONR'R 2 , C M alkylNR 1 (SO)R 2 , 
OC 1 . 6 alkylNR 1 (SO)R 2 , Co-ealkylNR'CSO^NR'R 2 , OCealkylNR^SO^R 2 , 
Co-ealkyKSO^CealkylNR'R 2 , OC 0 ^alkyl(SO 2 )Ci. 6 alkylNR l R 2 , 

Co.6alkyl(SO)C,.6alkylNR 1 R 2 > OCi.6alkyl(SO)C 1 . 6 alkylNR 1 R 2 > Co-6alkylSC 1 . 6 alkylNR 1 R 2 , 
Od-ealkylSCealkylNR^ 2 , OCealkylOC^alkyl, C-ealkylOC^alkylNR^ 2 , 
OCLealkylOCealkylNR'R 2 , C 0 .6alkylCONR ,0 R n ( OCo-ealkylCONR'R 2 , 
OCealkylNR'R 2 , C 0 -6alkylNR 10 (CO)R n , OCLealkylNR'CCOJR 2 , C 0 .6alkylNR ll (CO)R 10 , 
Co-ealkylCOR 11 , OCi^alkylCOR 1 , C 0 -6alkylNR 10 R n , C 0 -6alkylO(CO)R n , 
OC 1 . 6 alkylO(CO)R 1 , Q-ealkylCCNR^NR^R 11 , Co-6alkylC(NR n )N(R 10 ) 2 , 
OCo-ealkylCCNR^NR'R 2 , C 0 -6alkylNR 10 (CO)OR' 1 , OC ^alkylNR 1 (CO)OR 2 , 
C 0 ^alkylNR 11 (CO)OR 10 , OC,. 6 alkylCN, NR'OR 2 , Co-ealkyKCOOR 1 , OC w alkyl(CO)OR 1 , 
NR'CCONR'R 2 , NR'(CO)(CO)R 2 , NR 1 (CO)(CO)NR 1 R 2 or SO3R 1 ; 

12 

R and R are independently selected from hydrogen, d-ealkyl, C 2 -6alkenyl, C 2 -6alkynyl, 
C 0 -6alkylC 3 -6cycloalkyl, Ci- 6 alkylNR 6 R 7 , Co-ealkylaryl and Co-ealkylheteroaryl, wherein 
any C r6 alkyl, C 2 - 6 alkenyl, C 2 - 6 alkynyl, C 0 -6alkylC 3 -6cycloalkyl, Co-6alkylaryl, 
C 0 -6alkylheteroaryl may be substituted by one or more A; 

12 

R and R may together form a substituted 5 or 6 membered heterocyclic ring containing 
one or more heteroatoms selected from N, O or S, and if said heterocyclic ring contains a 
-NH-moiety that ring nitrogen may be optionally substituted by A; 
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R 3 and R 4 are independently selected from halo, nitro, CHO, Co-6alkylCN, OQ-ealkylCN, 
Co^alkylOR 6 , OC^alkylOR 6 , fluoromethyl, difluoromethyl, trifluoromethyl, 
fluoromethoxy, difluoromethoxy, trifluoromethoxy, Co^alkylNR^ 7 , OCi^alkylNR 6 R 7 , 
OC^a]kylOC,^alkylNR 6 R 7 , NR 6 OR 7 Co-ealkylC0 2 R 6 , OCealkylCC^R 6 , 
Q^alkylCONR^ 7 , OC,_ealkylCONR 6 R 7 , OC,^alkylNR 6 (CO)R 7 , Co^alkylNR 6 (CO)R 7 , 
0(CO)NR 6 R 7 , NR 6 (CO)OR 7 , NR 6 (CO)NR 6 R 7 , 0(CO)OR 6 , 0(CO)R 6 , Q^alkylCOR 6 , 
OCsalkylCOR 6 , NR 6 (CO)(CO)R 6 , NR 6 (CO)(CO)NR 6 R 7 , SR 6 , Q«alkyl(S0 2 )NR 6 R 7 , 
OC,. 6 alkylNR 6 (S0 2 )R 7 , OQ w alkyl(S0 2 )NR 6 R 7 J C 0 : 6 alkyl(SO)NR 6 R 7 , 
OC,. 6 alkyl(SO)NR 6 R 7 , S0 3 R 6 , C^alkylNR 6 (S0 2 )NR 6 R 7 , Co. 6 alkylNR 6 (SO)R 7 , 
OC,. 6 alkylNR 6 (SO)R 7 , bC 0 -6alkylSO 2 R 6 , Co^alkylS0 2 R 6 , Q^alkylSOR 6 , Cealkyl, 
C 2 . 6 alkenyl, C 2 . 6 alkynyl, Co-ealkylQ-ecycloalkyl, Co-ealkylaryl and Co^alkylheteroaryl, 
wherein any Ci. 6 alkyl, C^alkenyl, C 2 . 6 alkynyl, Co^alkylG^cycloalkyl, Co-ealkylaryl and 
Co^alkylheteroaryl may be optionally substituted on any carbon atom by one or more A 
and if said heteroaryl contains a -NH-moiety that nitrogen may be optionally substituted by 
A; 

misO, 1,2, 3 or 4; 
n is 0, 1,2, 3 or 4; 

R 5 is hydrogen, C 1 - 6 alkyl, C 2 - 6 alkenyl, C 2 - 6 alkynyl, C 0 - 6 alkylC 3 -6cycloalkyl, C 0 - 6 alkylaryl, 
Co- 6 alkylheteroaryl, C r ealkylNR 6 R 7 or Ci- 6 alkylCONR 6 R 7 ; 

R 6 and R 7 are independently selected from hydrogen, Ci- 6 alkyl, C 2 - 6 alkenyl, C 2 - 6 alkynyl, 

C 0 -6alkylC 3 -6cycloalkyl, Co- 6 alkylaryl, C 0 -ealkylheteroaryl and Ci- 6 alkylNR 8 R 9 ; 

R 6 and R 7 may together form a substituted 5 or 6 membered heterocyclic ring containing 

one or more heteroatoms selected from N, O or S, and if said heterocyclic ring contains a 

-NH-moiety that ring nitrogen may be optionally substituted by A; 

R 8 and R 9 are independently selected from hydrogen, Crealkyl, C 2 - 6 alkenyl, C 2 - 6 alkynyl, 

C 0 -6alkylC 3 - 6 cycloalkyl, Co-ealkylaryl and Co-ealkylheteroaryl; 

R and R may together form a 5 or 6 membered heterocyclic ring containing one or more 

heteroatoms selected from N, O or S, and if said heterocyclic ring contains an 

-NH- moiety that ring nitrogen may be optionally substituted by A; 

R l0 is hydrogen, Crealkyl, C 2 - 6 alkenyl, C 2 - 6 alkynyl, C 0 -ealkylC 3 - 6 cycloalkyl, 

Co-ealkylaryl, Co-ealkylheteroaryl or Ci- 6 alkylNR 8 R 9 ; 

R"is C r6 alkylNR 8 R 9 ; 



WO 03/004472 



PCT/SE02/01339 



10 

R 10 and R u may together form a 5 or 6 membered heterocyclic ring containing one or more 
heteroatoms selected from N, O or S, and if said heterocyclic ring contains an 
-NH- moiety that ring nitrogen may be optionally substituted by A; 
wherein any d- 6 alkyl, C 2 -6alkenyl, C 2 -6alkynyl, Co-6alkylC 3 - 6 cycloalkyl, C 0 -6alkylaryl, 
Co-6alkylheteroaryl defined under R 5 to R u may be substituted by one or more A; 
A is halo, nitro', CHO, CN, OR 6 , C^alkyl, C^alkenyl, C 2 - 6 alkynyl, 
Co-6alkylC 3 .6cycloalkyi, fluoromethyl, difluoromethyl, trifluoromethyl, fluoromethoxy, 
difluoromethoxy, trifluoromethoxy, C 0 - 6 alkylNR 6 R 7 , Od-6alkylNR 6 R 7 , C0 2 R 6 , CONR 6 R 7 , 
NR 6 (CO)R 6 , 0(CO)R 6 , COR 6 , SR 6 , (S0 2 )NR 6 R 7 , (SO)NR 6 R 7 , S0 3 R 6 , S0 2 R 6 or SOR 6 , as a 
free base or a pharmaceutical^ acceptable salt thereof. 

One aspect of the invention relates to compounds of formula I, wherein: 

ZisCHorN; 

Y is CONR 5 ; 

XisCHorN; 

P is phenyl or a 5 membered heteroaromatic ring containing one heteroatom selected from 
OorS; 

Q is a 6 membered heteroaromatic ring containing one heteroatom selected from N; 

R is C 0 .6alkyl(SO 2 )NR 1 R 2 , Q^alkylCONR^R 11 , Od-ealkylNR^ 2 , C 0 - 6 alkyl(CO)OR 8 or 

OR 12 ; 

R 1 and R 2 are independently selected from hydrogen, Ci^alkyl, (CO)OR 8 , 
C 0 -6alkylheterocycloalkyl, d-6alkyINR 6 R 7 and C 0 -6alkylheteroaryl, wherein any Ci-6alkyl 
or Co-6alkylheterocycloalkyl may be substituted by one or more A; 

R 1 and R 2 may together form a substituted 5, 6 or 7 membered heterocyclic ring containing 
one or more heteroatoms selected from N or O, which heterocyclic ring may be optionally 
substituted by A; 

R 3 and R 4 are independently selected from halo, trifluoromethyl, trifluoromethoxy, 
C 0 .6alkylNR 6 R 7 and C,. 6 alkyl; 
m is 0 or 1 ; 
n is 0, 1 or 2; 
-R 5 is hydrogen; 

R 6 and R 7 are independently selected from hydrogen, d-ealkyl and (CO)OR 8 ; 
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6 7 

R and R may together form a substituted 5 or 6 membered heterocyclic ring containing 
one or more heteroatoms selected from N, which heterocyclic ring may be optionally 
substituted by A; 

R and R are independently selected from hydrogen and Ci- 6 alkyl; 
R and R may together form a 5 or 6 membered heterocyclic ring containing one or more 
heteroatoms selected from N or O, which heterocyclic ring may be optionally substituted 
by A; 

R 10 is hydrogen or Ci- 6 alkyl; 

R 11 is C,- 6 alkylNR 8 R 9 or C 0 - 6 alkylheterocycloalkyl; 

R 1U andR 11 may together form a 5, 6 or 7 membered heterocyclic ring containing one or 
more heteroatoms selected from N, which heterocyclic ring may be optionally substituted 
by A; 

12 

R is a 5, 6 or 7 membered heterocyclic ring containing one or more heteroatoms selected 
from N, O or S, which heterocyclic ring may be optionally substituted by A; 
wherein C 0 -6alkylheterocycloalkyl defined under R 5 to R 12 may be substituted by one or 
more A; 

A is OR 6 , C]. 6 alkyl, C 0 - 6 alkylNR 6 R 7 , COR 6 or C0 2 R 8 . 

A preferred embodiment of the invention relates to compounds of formula I, wherein Y is 
CONR 5 . 

In one aspect of the invention P is phenyl, furan or thiophene or another 5 or 6 membered 
heteroaromatic ring containing one or more heteroatoms selected from N, O or S. 
In another aspect of the invention preferably Q is pyridine. 

In yet another aspect of the invention R is C 0 -6alkyl(SO 2 )NR 1 R 2 , (S0 2 )NR 1 R 2 or 
OCealkylNR^ 2 . 

One aspect of the invention relates to compounds wherein R is in the 4 position. 
The invention relates to the following compounds; 

3- Amino-6- { 4-[(dimethylamino)sulfonyl]phenyl } -iV-pyridin-3-ylpyrazine-2-carboxamide, 
3-Amino-6-{ 3-[(dimethylamino)sulfonyl]phenyl } -N-pyridin-3-ylpyrazine-2-carboxamide, 
3-Ajmno-6-{2-[(dimethylamino)sutf 
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3-Amino-6-[4-(aminosulfonyl)p^ 

2- Amino-5- { 4-[(dimethylamino)sulfonyl]phenyl } -N-pyridin-3-ylnicotinamide, 

3- Amino-6-(4-{ [(3-morpholin-4-ylpropyl)amino]sulfonyl } phenyl)-7V-pyridin-3-ylpyrazine- 

2- carboxamide and 

3- Amino-6-{4-[(4-methylpiperazin-l^^ 
carboxamide 

as a free base or a pharmaceutical^ acceptable salt thereof, and 
3-Amino-6- { 4-[(4-methylpiperaz^^ 
carboxamide hydrochloride. 

A further aspect of the invention relates to compounds 

3-Amino-6-[4-[2-(4-methyl-l-piperazinyl)ethoxy]phenyl]-A^-(3-pyridinyl)-2- 
pyrazinecarboxamide 

as a free base or a pharmaceutically acceptable salt thereof, and 

3-Amino-6-(4- { [(2-methoxy- 1 -methylethyl)amino]sulfonyl }phenyl)-Af-pyridin~3- 

ylpyrazine-2-carboxamide hydrochloride, 

3- Amino-6- { 2,5-difluoro-4-[(4-methylpiperazin- 1 -yl)sulfonyl]phenyl } -N-pyridin-3- 
ylpyrazine-2-carboxamide hydrochloride and 

3-Amino-6- { 3-fluoro-4-[(4-methylpiperazin- 1 -yl)sulfonyl]phenyl } -JV-pyridin-3- 
ylpyrazine-2-carboxamide hydrochloride. 

Another aspect of the invention relates to compounds 

3-Amino-A^-pyridin-3-yl-6-[4-(pyrrolidin-l-ylsulfonyl)phenyl]pyrazine-2-carboxara 
3-Amino-6-[4-(piperidin-l-ylsulfon 

3-Amino-6- { 3-ethy l-4-[(4-methylpiperazin- 1 -yl)sulfonyl]phenyl } -7V-pyridin-3-ylpyrazine- 

2- carboxamide, 

3- Amino-6-[4-[(4-methylpipe^ 
3-ylpyrazine-2-carboxamide, 

3- Aminos { 5-[3-(dimethylamino)propyl]pyridin-3-yl } -6-[4-(piperidin- 1 - 
ylsulfonyl)phenyl]pyrazine-2-carboxamide, 

3-Amino-A^-{5-[3-(dimethylamino)propyl]pyridin-3-yl}-6-[4-(pyrrolidin-l- 
ylsulfonyl)phenyl]pyrazine-2-carboxamide, 
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3-Amino-^-{4-[(dimethylamino)me%l]pyridin-3-yl}-6-{4- 
[(dimethylamino)sulfonyl]phenyl}pyrazine-2-carboxainide, 
3-Amino-N- { 4-[3-(dimethylamino)propyl]pyridin-3-yl } -6- { 4- 
[(dimethylamino)sulfonyl]phenyl}pyrazine-2-carboxainide, 
3-Ajrrino-6-[4-(morpholin-4-ylsul^^^ 

3-Amino-6-{4-[(4-ethylpiperazin-l-yl)sulfonyl]phenyl}-^ 
carboxamide, 

3- Amino~Af-pyridin-3-yl-6-(4- { [(2-pyridin-2-ylethyl)amino]sulfonyl}phenyl)pyrazine-2-- 
carboxamide, 

3-Amino-6-[4-({[2-(dimethylamino)-l-^^ 
ylpyrazine-2-carboxamide, 

3- Amino-Ar-pyridin-3-yl-6-(4- { [(3-pyrrolidin- 1 -y lpropyl)amino]sulfonyl } phenyl)pyrazine- 
2-carboxamide, 

6- { 4- [(4-Acety lpiperazin- 1 -yl)sulfonyl]phenyl } -3 -amino-iV-pyridin-3-ylpy razine-2- 
carbox amide, 

2- Amino-5- {4-[(4-methy]piper 
ylmethyl)pyridin-3-yl]nicotinamide, 

3- Amino-6-(4-{[[2-(dimethylamino)ethy^^ 
ylpyrazine-2-carboxamide, 

3-Amino~6-(4- { [[3-(dimethylamino)propyl](methyl)amino]carbonyl } phenyl)-N-pyridin-3- 

ylpyrazine-2-carboxamide, 

3-Amino-6-[4-({[3-(dimethylan^^ 

ylpyrazine-2-carboxamide, 

3-Amino-A^pyridin-3-yl-6-(4-{[(2^^ 

2- carboxamide, 

3- Amino-iV-pyridin-3-yl-6-(4- { [(3-pyrrolidin- 1 -ylpropyl)amino]carbonyl } phenyl)pyrazine- 

2- carboxamide, 

3- Amino-6-[4-({[2-(dimethylamino)et^ 
ylpyrazine-2-carboxamide, 

3-Amino-6-[4-({[2-(dimethylamino)-l-methylethyl]am^ 
ylpyrazine-2-carboxamide, 
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3-Amino-6-[4-( { [3-(4-methylpiperazin- 1 -yl)propyl] amino } carbonyl)phenyl]-N-pyridin-3- 
ylpyrazine-2-carboxamide, 

3- Amino-6-(4- { [(2-piperidin- 1 -ylethyl)amino]carbonyl } phenyl)-N-pyridin-3-ylpyrazine-2 
carboxamide, 

3- Amino-AT-pyridin-3-yl-6- { 4-[(4-pynx)lidin- 1 -ylpiperidin- 1 -yl)carbonyl]phenyl } pyrazine 

2- carboxamide, 

4- Amino-4 , -[(4-methylpiperazin-l-yl)sulfonyl]-iV-pyridin-3-yl-l ,l-biphenyl-3- 
carboxamide, 

3- Amino-6-[4-[[[2-(4-morpholinyl)ethy^ 2- 
pyrazinecarboxamide, 

r<?r/-Butyl 4-[2-(4-{5~amino-6-[(pyridin-3-ylamino)carbonyl]pyrazin-2- 
yl }phenoxy)ethyl]piperazine- 1-carboxylate, 

terr-Butyl 4-[2-(4- { 5-amino-6-[(pyridin-3-ylamino)carbonyl]pyrazin-2-yl } -2,5- 
difluorophenoxy)ethyl]piperazine- 1 -carboxylate, 

3-Amino-6-{5-[(dimethylamino)su]fonyl]thien-2-yl}-A^-pyridin-3-ylpyrazine-2- 
carboxamide, 

tert-Buty\ 4-(5-{5-amino-6-[(pyridin-3-ylamino)carbonyl]pyrazin-2-yl}-2- 
furoyl)piperazine- 1 -carboxylate, 

3- Amino-6-[4- { [(2-aminoethyl)amino]sulfonyl } -3-(trifluoromethoxy)phenyl]-^/-pyridin-3- 
ylpyrazine-2-carboxamide and 

4- { 5- Amino-6- [ (py ridin-3 -ylamino)carbony l]py razin-2-y 1 } benzoic acid, 
as a free base or a pharmaceutically acceptable salt thereof, and 

3- Amino-6-(4- { [[3-(dimethylamino)propyl](methyl)amino]sulfonyl }phenyl)-AT-pyridin-3- 
ylpyrazine-2-carboxamide hydrochloride, 

3-Amino-6-[4-({[3-(4-methylpiperazin-l-yl)propyl]amino}sulfonyl)phenyl]-A^-pyridin-3- 
ylpyrazine-2-carboxamide hydrochloride, 

3-Amino-A^-pyridin-3-yl-6-(4-{ [(2-pyrrolidin-l -ylethyl)amino]sulfonyl }phenyl)pyrazine- 

2- carboxamide hydrochloride, 

3- Amino-6-[4-({[2-(dimethylamino)propyl]amino}sulfonyl)phenylJ-//-pyridin-3- 
ylpyrazine-2-carboxamide hydrochloride, 

3-Amino-6-(4- { [isopropyl(2-methoxyethyl)amino]sulfonyl }phenyl)-N-pyridin-3- 
ylpyrazine-2-carboxamide hydrochloride, 
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3-Amino-6-[4-({ [2-(die%^ 
carboxamide hydrochloride, 

3-Amino-6-(4-{[[2-(dimethylamino)ethyl](ethyl)amino]sulfony 
ylpyrazine-2-carboxamide hydrochloride, 
3-Amno-6-[4-( { [3-(dimethyla 
ylpyrazine-2-carboxamide hydrochloride, 
3-Amino-6-{3-methyl-4-[(4-methy^ 
ylpyrazine-2-carboxamide hydrochloride, 

3- Amino-6- { 2-[(4-methylpiperazin- 1 -yl)sulfonyl]phenyl } -N-pyridin-3-ylpyrazine-2- 
carboxamide hydrochloride, 

3- Amino-6- { 3~[(4-methylpiperazin- 1 -yl)sulfonyl]phenyl } -N-pyridin-3-ylpyrazine-2- 
carboxamide hydrochloride, 

3- Amino-6- { 2-methyl-4-[(4-methylpiperazin- 1 -yl)sulfonyl]phenyl } -JV-pyridin-3- 
ylpyrazine-2-carboxamide hydrochloride, 

3-Amino-6-[4-( { [2-(dimethylamino)ethyl]amino } sulfonyl)-3-(trifluoromethoxy)phenyl]- 
N-pyridin-S-ylpyrazine^-carboxamide hydrochloride/ 
3-Amino-6-[4-{[[2-(dimethylamino)ethyl](ethyl)amino]sulfonyl}-3- 
(trifluoromethoxy)phenyl]-//-pyridin-3-ylpyrazine-2-carboxamide hydrochloride, 
3-Amino-6-[4-[(4-methylpiperazin-l-yl)sulfonyl]-2-(trifluoromethyl)phenyl]-^ 
ylpyrazine-2-carboxamide hydrochloride, 

3-Amino-6-[4-[2-(dimethylamino)ethoxy]phenyl]-A^-(3-pyridinyl)-2-pyrazine-carboxamide 
hydrochloride, 

3-Amino-6-[4-[2-(4-morpholinyl)ethoxy]phenyl]-A r -(3-pyridinyl)- 2-pyrazinecarboxamide 
hydrochloride, 

3-Aimno-6-[4-[[[2-(dimethylanuno) 

2- pyrazinecarboxamide hydrochloride, 

3- Amino-6- { 2-fluoro-4-[(4-methylpiperazin- 1 -yl)sulfonyl]phenyl } -jV-pyridin-3- 
ylpyrazine-2-carbox amide hydrochloride, 

3-Amino-6- { 5-fluoro-2-methyl-4-[(4-methylpiperazin- 1 -yl)sulfonyl]phenyl } -Af-pyridin-3- 
ylpyrazine-2-carboxamide hydrochloride, 

3- Amino-6- { 2,5-dimethyl-4-[(4-methylpiperazin- 1 -yl)sulfonyl]phenyl } -JV-pyridin-3- 
ylpyrazine-2-carboxamide hydrochloride, 
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3-Amino-6-[4-(2-piperidin4 
hydrochloride, • 

3-Amino-6-[4-(2-pym)lidin-l-yleto^ 
hydrochloride, 

3-Amino-6-[2,5-difluoro-4-(2-moipholm^ 
carboxamide hydrochloride, 

3-Amino-6- {4-[(4-methylpiperazin-l -yl)carbonyl]phenyl }-Af-pyridin-3-ylpyrazine-2- 
carboxamide hydrochloride, 
3-Amino-6-[2,5-difluoro-4-(2-pyrrolidi^ 
carboxamide hydrochloride, 

3-Amino-6- { 2,6-dimethyl-4-[2-(4-methylpiperazin- 1 -yl)ethoxy]phenyl } -N-pyridin-3- 
ylpyrazine-2-carboxamide hydrochloride, 

3- Amino-6- { 2-methyl-4- [2-(4-methylpiperazin- 1 -yl)ethoxy]phenyl } -N-pyridin-S - 
yIpyrazine-2-carboxamide hydrochloride, 

2- Amino-5-{4-[(4-methylpiperazin-l-yl)sulfon^^ 
hydrochloride, 

3- Amino-6- { 4-[(4-methylpiperazin- 1 -yl)sulfonyl]phenyl } -N- [4-(pyrrolidin- 1 - 
ylmethyl)pyridin-3-yl]pyrazine-2-carboxamide hydrochloride, 
3-Amino-6-[2,5-difluoro-4-(py^ 

ylethyl)pyridin-3-yl]pyrazine-2-carboxamide hydrochloride, 

3-Amino-6-[2,5-difluoro-4-(pyrrolidin-l-ylsulfonyl)phenyl]-iV-[5-(3-pyrroh 

ylpropyl)pyridin-3-yl]pyrazine-2-carboxamide hydrochloride, 

3-Amino-6-[2,5-difluoro-4-(piperidin-l-ylsulfonyl)phenyl]-AT-[5-(3-pyrrolid 

ylpropyl)pyridin-3-yl]pyrazine-2-carboxamide hydrochloride, 

3- Armno-6- [4-(piperidin- 1 -ylsulfc^ 

yl]pyrazine-2-carboxamide hydrochloride, 

3-Amino-A^-[5-(3-pyrrolidin-l-ylpropyl)pyridin-3-yl]-6-[4-(pyrrolidin-V 
ylsulfonyl)phenyl]pyrazine-2-carboxamide hydrochloride, 
3-Amino-A/-[4-(2-pyrrolidin-l-ylethyl)pyridin-3-yl]-6-[4-(pyrrolidin-l- 
ylsulfonyl)phenyl]pyrazine-2-carboxamide hydrochloride, 
3-Amino-A^-[4-(3-pyn , olidin-l-ylpropyl)pyridin-3-yl]-6-[4-(pyrrolidin-l- 
ylsulfony])phenyl]pyrazine-2-carboxamide hydrochloride, 
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3-Amino-A44-(pyrroM^ 

ylsulfonyl)phenyl]pyrazine-2-carboxamide hydrochloride, 

3-Amino-N- { 4-[(dimethylamino)methyl]pyridin-3-yl } -6-[4-(pyrrolidin-l- 

ylsulfonyl)phenyl]pyrazine-2-carboxamide hydrochloride, 

3-Amino-A^{4-[(dimethylaraino)methyl]pyridm-3-yl}-6-[4-(piperidm 

ylsulfonyl)phenyl]pyrazine-2-carboxamide hydrochloride, 

3-Ajnino-6-{3-ethyM-[(4-methylpipe^^ 

2- carboxamide hydrochloride, 

3- Amno-6-[4-[(4-methylpiperazi^ 
3-ylpyrazine-2-carboxamide hydrochloride, 

3- Amino-6-[4- { [(2-aminoethyl)amino]sulfonyl } -3-(trifluoromethoxy)phenyl]-Af-pyridin-3- 
ylpyrazine-2-carboxamide hydrochloride, 

4- Amino-4 , -[(4-methylpiperazin- 1 -yl)sulfonyl]-iV-pyridin-3-yl- 1 , 1 -biphenyl-3- 
carboxamide hydrochloride, 

2- Amino-5-{4-[(4-methylpiperazin-l^ 1 
ylmethyl)pyridin-3-yl]nicotinamide hydrochloride, 

3- Amino-A^pyridin-3-yl-6-[4-(pyrroM^ 
hydrochloride, 

3-Amino-6-[4-(piperidin- 1 -ylsulfc 
hydrochloride, 

3-Amino-6-[4-(piperazin-l-ylsulfonyl^^ 
hydrochloride, 

3-Amino-6-[4-(2-piperazin- 1 -ylethoxy)phenyl]-iV-pyridin-3-ylpyrazine-2-carboxamide 
hydrochloride, 

3-Amino-6-[2,5-difluoro^-(2-pipera2dn-l-ylethoxy)phenyl]-7V-pyridin-3-ylpy 
carboxamide hydrochloride, 
3-Amino-6-[5-(piperazin-l-ylcarbon 
hydrochloride and 

3» Amino-Af- { 5- [3-(dimethylamino)propyl]pyridin-3-yl } -6- [4-(piperidin- 1 - 
ylsulfonyl)phenyl]pyrazine-2-carboxamide hydrochloride. 
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Yet another aspect of the invention relates to compounds 

tert-Butyl 4-[(4- { 5-amino-6-[(pyridin-3-ylamino)carbonyl]pyrazin-2- 

yl } pheny l)sulfonyl]piperazine- 1 -carboxylate, 

3-Amino-6-(4-{ [methyl(l-me^ 

ylpyrazine-2-carboxamide, 

3-Airrino-6-(4-{[methyl(l-methy^ 

ylpyrazine-2-carboxamide, 

3-Amino-6-(4-{[3-(dimethylamino)pyrrolidm^ 

ylpyrazine-2-carboxamide, 

3-Amino-6-{4-[(4-methy]-l,4-diazepan-l-y])carbonyl]phenyl}-Ar-pyridin-3-ylpyrazine-2- 
carboxamide, 

3-Amino-6-(4- { [methyl( 1 -methylpyrrolidin-3-yl)amino]carbonyl } phenyl)-N-pyridin-3- 
ylpyrazine-2-carboxamide, 

3«Amino-6-(4-{[3-(dimethylamino)pyrrolidin-l-yl]carbonyl}phenyl)-A^-pyridin-3- 
ylpyrazine-2 -carboxamide, 

3- Amino-6-[4-( { [( 1 -ethylpyrrolidin-2-yl)methyl] amino } carbonyl)phenyl]-N-pyridin-3- 
ylpyrazine-2-carboxamide, 

3-Amino-6-(4-{[methyl(l-methylpiperidin-4-yl)amino]carbonyl}phenyl)-A^-pyridin-3- 
ylpyrazine-2-carboxamide, 

3-Amino-6-(4-{[(l-ethylpiperidin-3-yl)amino]carbonyl}phenyl)-^-pyridin-3-ylpyrazine-2- 
carboxamide, 

3-Amino-6-[4-({[2-(l-methylpyn*olidin-2-yl)ethyl]amino}carbonyl)phenyl]-7V-pyri 
ylpyrazine-2-carboxamide, 

/erf-Butyl 2-{[(4-{5-amino-6-[(pyridin-3-ylamino)carbonyl]pyrazin-2-yl}phenyl)sulfonyl]- 
(tert-butoxycarbonyl)amino } ethylcarbamate and 

3-Amino-6-[4-[( 1 -methyl-3-pyrrolidinyl)oxy]phenyl]^-(3-pyridinyl)- 2- 
pyrazinecarboxamide, 

as a free base or a pharmaceutically acceptable salt thereof, and 

3- Amino-6- { 4-[(4-methy]- 1 ,4-diazepan- 1 -yl)sulfonyl]phenyl } -N-pyridin-3-ylpyrazine-2- 
carboxamide hydrochloride and 

3-Amino-6-[4-( { [( 1 -ethylpyrrolidin-2-yl)methyl]amino } sulfonyl)phenyl] -iV-pyridin-3- 
ylpyrazine-2-carboxamide hydrochloride. 
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Listed below are definitions of various terms used in the specification and claims to 
describe the present invention. 

In this specification the term "alky!" includes both straight and branched chain alkyl 
groups. The term Ci'- 6 alkyl having 1 to 6 carbon atoms and may be methyl, ethyl, 
n-propyl, i-propyl, n-butyl, i-butyl, s-butyl, t-butyl, n-pentyl, i-pentyl, t-pentyl, neo-pentyl, 
n-hexyl or i-hexyl. The term Ci- 3 alkyl having 1 to 3 carbon atoms and may be methyl, 
ethyl, n-propyl or i-propyl. The term C r2 alkyl having 1 to 2 carbon atoms and may be 
methyl or ethyl. 

A similar convention applies to other radicals, for example "Co- 6 alkylaryr includes 
1-phenylethyl and 2-phenylethyl. 

In the case where a subscript is the integer 0 (zero) the group to which the subscript refers 
to indicates that the group may be absent, i.e. there is a direct bond between the groups. 

The term "cycloalkyl" refers to an optionally substituted, saturated cyclic hydrocarbon ring 
system. The term "C 3 _ 6 cycloalkyl" may be cyclopropyl, cyclobutyl, cyclopentyl or 
cyclohexyl. 

The term "alkenyl" refers to a straight or branched chain alkenyl group. The term 
C 2 - 6 alkenyl having 2 to 6 carbon atoms and one double bond, and may be vinyl, allyl, 
propenyl, i-propenyl, butenyl, i-butenyl, crotyl, pentenyl, i-pentenyl or hexenyl. The term 
C 2 - 3 alkenyl having 2 to 3 carbon atoms and one or two double bond, and may be vinyl, 
allyl, propenyl or i-propenyl. 

The term "alkynyl" refers to a straight or branched chain alkynyl groups. The term 
C 2 - 6 alkynyl having 2 to 6 carbon atoms and one triple bond, and may be ethynyl, 
propargyl, butynyl, i-butynyl, pentynyl, i-pentynyl or hexynyl. The term C 2 -3alkynyl 
having 2 to 3 carbon atoms and one triple bond, and may be ethynyl or propargyl. 
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The term "halo" refers to fluoro, chloro, bromo and iodo. 

The term "aryl" refers to an optionally substituted monocyclic or bicyclic hydrocarbon ring 
system containing at least one unsaturated aromatic ring. The "aryl" may be fused with a 
C5-7cycloalkyl ring to form a bicyclic hydrocarbon ring system. Examples and suitable 
values of the term "aryl" are phenyl, naphthyl, indanyl or tetralinyl. 

The term " heteroaryl" and "5 or 6 membered heteroaromatic ring" containing one or more 
heteroatoms selected from N, O and S may be furyl, imidazolyl, isoxazolyl, isothiazolyl, 
oxazolyl, pyrazinyl, pyrazolyl, pyridazinyl, pyridyl, pyrimidyl, pyrrolyl, thiazolyl or 
thienyl. 

The term "heterocycloalkyl" and "heterocyclic ring containing one or more heteroatoms 
selected from N, O or S" may optionally contain a carbonyl function and is preferably a 5, 
6 or 7 membered heterocyclic ring and may be imidazolidinyl, imidazolinyl, morpholinyl, 
piperazinyl, piperidinyl, piperidonyl, pyrazolidinyl, pyrazolinyl, pyrrolidinyl, pyrrolinyl, 
l-methyl-l,4-diazepane, tetrahydropyranyl, thiomorpholinyl. In the case where the 
heterocyclic ring contains a heteroatom selected from S this includes optionally SO and 
S0 2 . 

It is to be understood that when m is greater than one, R 4 groups may be the same or 
different. Similarly, when m is greater than one the R 3 groups may be the same or 
different. 

The term "hydrochloride" includes monohydrochloride, dihydrochloride, trihydrochloride 
and tetrahydrochloride salts. 

A suitable pharmaceutical^ acceptable salt of the compound of the invention is, for 
example, an acid-addition salt, which is sufficiently basic, for example an inorganic or 
organic acid. In addition a suitable pharmaceutically acceptable salt of the compounds of 
the invention which is sufficiently acidic is an alkali metal salt, an alkaline earth metal salt 
or a salt with an organic base which affords a physiologically-acceptable cation. 
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Some compounds, of formula I may have chiral centres and/or geometric isomeric centres 
(E- and Z- isomers), and it is to be understood that the invention encompasses all such 
optical, diastereoisomers and geometric isomers. 

The invention relates to any and all tautomeric forms of the compounds of formula I. 
The invention also relates to a compound of formula XI 




(XI) 

wherein Y, X, Z, Q, R 4 , R 5 , R 6 , R 7 , R 8 , R 9 , A and m are defined as in formula I. 
The invention further relates to a compound of formula XIII 




(XIII) 

wherein X, Z, P, R, R 1 , R 2 , R\ R 6 , R 7 , R 8 , R 9 , R 10 , R 11 , R 12 , A and n are defined as in 
formula I and R 13 is hydrogen or Ci- 6 alkyl. 
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One aspect of the invention relates to a compound of formula XV 

X 



(XV) 

wherein Y, Z, X, Q, R 4 , R 5 , R 6 , R 7 , R 8 , R 9 , A and m are defined as in formula I and R 14 is 
diethylboronate, 1,3.2-dioxaborolane, 1,3,2-dioxaborinane or 1,3,2-benzodioxaborole. 

Another aspect of the invention relates to a compound of formula XVI 



Z^ NH 2 



(XVI) 

wherein Y, Z, X, P, Q, R 3 , R 4 , R 5 , R 6 , R 7 , R 8 , R 9 , A, m and n are defined as in formula I 
and L is a leaving group. 




A further aspect of the invention relates to the following compounds, which may be used 
as intermediates for the preparation of a compound of formula I; 

3- Amino-6-bromo-A^-pyridin-3-ylpyrazine-2-carboxamide, 
A^Dimethyl-4-(4,4,5,5-tetrameth^ 

A^^-Dimethyl-3~(4,4,5,5^etramethyl-l,3,2-dioxaborolan-2-yl)benzenesulfonamide, 
N,iV-Dimethyl--2-(4,4,5,5-tetramethyl-l,3 J 2-dioxaborolan-2-yl)benzenesulfonamide i 

2- Amino-5-bromo-Ar-pyridin-3-ylnicotinamide, 

4- (4,4,5,5-Tetramethyl- 1 ,3 ,2-dioxaborolan-2-yl)benzenesulfonamide, 

3- Amino-6-[4-({[2-(dimethylamino)ethyl]amino}sulfonyl)phenyl>N-pyridin-3-ylpyrazine- 
2-carboxamide, 

4- { [(3-Morpholin-4-ylpropyl)amino]sulfonyl }phenylboronic acid, 
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4-[(4-Methylpiperazin- 1 -yl)sulfonyl]phenylboronic acid, 

4-Bromo-A^-[2-(dimethylamino)ethyl]benzenesulfonamide, 

4-Bromo-iV-(3-moi3)holin^-ylpropyJ)beii2enesulfonamide, 

l-[(4-Bromo-2,5-difluorophenyl)sulfonyl]-4-methylpiperazine, 

1 - [(4-Bromo-2-ethy lphenyl)sulfonyl]-4-methylpiperazine, 

1 - { [4-Bromo-2-(trifluoromethoxy)phenyl]sulfonyl } -4-methylpiperazine, 

l-[(4-Bromo-2-fluorophenyl)sulfonyl]-4-methylpiperazine, 

l-[(4-Bromo-2-methylphenyl)sulfonyl]-4-methyIpiperazine, 

l-[(2-Bromophenyl)sulfonyl]-4-methylpiperazine, 

l-[(3-Bromophenyl)sulfonyl]-4-methylpiperazine, 

4-Bromo-A42-(dimethylamino)ethyl^ 

4-Bromo-A^2-(dimethylamino^ 

iV-(2-Aminoethyl)-4-bromo-2-(trifluoromethoxy)benzenesulfonamide 9 
tert-Butyl 2-({ [4-bromo-2-(trifluoromethoxy)phenyl]sulfonyl} , 
(terf-butoxycarbonyl )amino)ethylcarbamate s 

4-Bromo-N-methyl-A^-(l-methylpyrrolidin-3-yl)benzenesulfonamide, 

4-Bromo-A^-[2-(dimethylamino)-l-methylethyl]benzenesulfonamide 

4-Bromo-7V-(3-pyrrolidin-l-ylpropyl)benzenesulfonamide, 

1 -Acetyl-4- [(4-bromophenyl)sulfonyl]piperazine, 

4-Bromo-A/ r Hmethyl-N-( 1 -methylpiperidin-4-yl)benzenesulf onamide, 

4-Bromo-N-[3-(dimethylanuno)propyl]-A^methylbenzenesulfonamide, 

4-Bromo-A^-[2-(dimethylanndno)ethyl]-^-ethylbenzenesulfonamide, 

4-Bromo-^-[3-(4-methy]piperazin-l-yl)propyl]benzenesulfonamide, 

l-[(4-Bromophenyl)sulfonyl]-4-ethylpiperazine, 

4-Bromo-A/ r -(2-pyrrolidin- 1 -ylethyl)benzenesulfonamide, 

1 -[(4-Bromophenyl)sulfonyl]-4-methyl- 1 ,4-diazepane, 

4-Bromo-N-[2-(-dimethylamino)propy]]benzenesulfonamide, 

4-Bromo-N4(l-ethylpyirolidin-2-y])methyl]benzenesulfonamide, 

4-Bromo-A^-[2-(diethylamino)ethyl]benzenesulfonamide, 

4-Bromo-A^(2-pyridin-2-ylethyl)benzenesulfonamide, 

4-Bromo-A^-[3-(dimethylamino)propyl]benzenesulfonamide, 

l-[(4-Bromophenyl)sulfonyl]-^-dimethylpyrrolidin-3-amine, 
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4-[(4-Bromophenyl)sulfonyl]morpholine, 

4-Bromo-A^-isopropyl-7V-(2-methoxyethyl)benzenesulfonamide, 

4-Bromo-A^-(2-methoxy-l-methylethyl)benzenesulfonamide, 

4"Bromo-A^-[2-(dimethylamino)ethy]]benzamide, 

4-Bromo-A^-[2-(dimethylamino)ethyl]-A^-methylbenzamide, 

Af-[2-Fluoro-4-[(4-methyl- 1 -piperazinyl)sulfonyl]phenyl]acetamide, 

2-Methy]-4-[(4-methylpiperazin-l-y])sulfonyl]aniline, 

1- [(4-Bromo-3-methylphenyl)sulfonyl]-4-methylpiperazine, 

2- Fluoro-4-[(4-methyl-l-piperazinyl)sulfonyl]benzenamine, 
l-[(4-Bromo-3-fluorophenyl)sulfonyl]-4«methylpiperazine, 
4-[(4-Methylpiperazin-l-yl)sulfonyl]-2-(trifluoromethyl)aniline, 

1 - { [4-Bromo-3-(trifluoromethyl)phenyl]sulfonyl } -4-methylpiperazine, 

l-[(4-Bromo-2-fluoro-5-methylphenyl)sulfonyl]--4-methylpiperazine, 

l-[(4--Bromo-2,5-dimethylpheny])sulfonyl]-4-methylpiperazine, 

l-[(4-Bromophenyl)sulfonyl]piperidine, 

l-[(4-Bromophenyl)sulfonyl3pyrrolidine, 

l-[(4-Bromo-2,5-difluorophenyl)sulfonyl]piperidine, 

l-[(4-Bromo-2,5-difluorophenyl)sulfonyl]pyrrolidine, 

terf-Butyl 4-[(4-bromophenyl)sulfony]]piperazine-l-carboxylate, 

1 -(4-Bromobenzoyl)-4-methylpiperazine, 

3- (4-Bromophenoxy)- 1 -methylpyrrolidine, 

tert-Butyl 4-[2-(4-bromophenoxy)ethyl]piperazine-l -carboxylate, 

tert-BvXy\ 4-[2-(4-bromo-2,5-difluorophenoxy)ethyl]piperazine-l-carboxylate, 

4- [2-(4-Bromo-2,5-difluorophenoxy)ethyl]morpholine, 

1 - [2-(4-B romo-3 ,5-dime thy lphenox y )ethyl] -4-methylpiperazine, 

l-[2-(4-Bromo-3-methylphenoxy)ethyl]-4-methylpiperazine, 

l-[2-(4-Bromo-2,5-difluorophenoxy)ethyl]pyrrolidine, 

5- Bromo-AT^V-dimethylthiophene-2-sulfonamide, 
terr-Butyl 4-(5-bromo-2-furoyl)piperazine- 1 -carboxylate, 

3- Ethyl-4-[(4-methylpiperazin- 1 -yl)sulfonyl]phenylboronic acid, 

4- [(4-Methylpiperazin-l-yl)sulfonyl]-3-(trifluoromethoxy)pheny]boronic acid, 
4- { [4-(^r/-Butoxycarbonyl)piperazin-l -yl]sulfonyl }phenylboronic acid, 
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2,5-Difluoro-4-(piperidin-l-ylsulfonyl)phenylboronic acid, 
2,5-Difluoro-4-j;pyrrolidin- 1 -ylsulfonyl)phenylboronic acid, 
4-(Pyrrolidin- 1 -ylsulf onyl)phenylboronic acid, 
4-(Piperidin-l -ylsulfonyl)phenylboronic acid, 
4-[(Dimethylamino)sulfonyI]phenylboronic acid, 
4-((Methyl(-l-methylpyrrolidin^ acid, 
4-((4-Acetylpiperazin-l-yl)sulfonyl)phenylboronic acid, 
4-(((2-Dimethylamino)ethyl)(ethyl)amino)sulfonyl)phenylboronic acid, 
4-((3-Dimethylamino)pyrrolidin-l -yl)sulfonyl)phenylboronic acid, 
4-(((2-Dimethylamino)-l-methylethyl)amino)sulfonyl)phenylboronic acid, 
4-((3-Pyrrolidin-l-ylpropyl)amino)sulfony])phenylboronic acid, 
4-((Methyl-( 1 -methylpiperidin-4-y])amino)sulfonyl)phenylboronic acid, 
4-(((Dimethylanuno)propyl)(methyl)amino)sulfonyl)phenylboronic acid, 
4-(Morpholin-4-ylsulfonyl)phenylboronic acid, 

4-(((3-(4-Methylpiperazin- 1 -yl)propyl)amino)sulfonyl)phenylboronic acid, 
4-((4-Ethylpiperazin- 1 -yl)sulfonyl)phenylboronic acid, 
4-((2-Pynrolidin- 1 -ylethyl)amino)sulf onyl)phenylboronic acid, 
4-((4-Methyl- 1 ,4-diazepan- 1 -yl)sulfonyl)pheny lboronic acid, 
4-(((2-Dimethylamino)propyl)amino)sulfonyl)phenylboronic acid, 
4-((Isopropyl-(2-methoxyethyl)amino)sulfonyl)phenylboronic acid, 
4-(((( 1 -Ethylpyrrolidin-2-yl)amino)sulf onyl)phenylboronic acid, 
4-(((2-Diethylamino)ethy])amino)sulfonyi)phenylboronic acid, 
4-(((2-Pyridin-2-ylethyl)amino)sulfonyl)phenylboronic acid, 
4-(((2-Methoxy- 1 -methylethyl)amino)sulfonyl)phenylboronic acid, 
4-(((3-Dimethylamino)propyl)amino)sulfonyl)phenylboronic acid, 
tert-Butyl 4-[(dimethylamino)methy]]pyridin-3-ylcarbamate, 
4-[(Dimethy]amino)methyl]pyridin-3-amine, 
4-(Pyrrolidin- 1 -ylmethyl)pyridin-3-amine, 
4-(2-Pyrrolidin- 1 -ylethyl)pyridin-3-amine, 
4-(3-Pyrrolidin- 1 -ylpropyl)pyridin-3 -amine, 
te/t-Butyl 4-(pyrrolidin- 1 -ylmethyl)pyridin-3-y]carbamate, 
ter/-Butyl 4-(2-pyrrolidin- 1 -ylethyl)pyridin-3-ylcarbamate, 
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ferf-Butyl 4-(2-hydroxyethyl)pyridin-3-ylcarbamate, 
tert-Butyl 4-(3-pyrrolidin-l -ylpropyl)pyridin-3-ylcarbamate, 
tert-Butyl4-(3-pyrrolidin-l-y]prop-l-ynyl)pyridin-3-ylcarbamate, 
tert-Buty] 5-(3-pyrrolidin-l-ylprop-l~ynyl)pyridin-3-ylcarbamate, 
terf-butyl 4-[3-(dimethylamino)prop- l-ynyl]pyridin-3-ylcarbamate, 

4- (3-Dimethylaminopropyl)pyridin-3-ylamine, 

5- (3-Pyrrolidin- 1 -ylpropyl)pyridin-3-amine, 

tert-Butyl 4-(3-hydroxyprop- 1 -ynyl)pyridin-3-ylcarbamate, 

terf-Butyl 5-(3-hydroxyprop- 1 -ynyl)pyridin-3-ylcarbamate, 

terf-Butyl 5-[3-(dimethyIamino)prop-l-ynyl]pyridin-3-ylcarbamate, 

tert-Buty] 5-bromopyridin-3-ylcarbamate, 

tert-Butyl 5-[3-(dimethylamino)propyl]pyridin-3-ylcarbamate, 

5-[3-(Dimethylamino)propyl]pyridin-3-amine, 

2-Airuno-5-bromo-A^(3-pyridinyl)benzamide, 

2- Amino-5-bromo-A^-[4-(pyrrolidin-l-ylmethyl)pyridin-3-yl]nicotinam 

3- Anuno-6-bromo-iV-[4-(p^ 

3- Amino-6-bromo-N- [4-(2-pyrrolidin- 1 -ylethyl)pyridin-3-yl]pyrazine-2-carboxamide, 
3- Amino-6-bromo-iV- { 4-[(dimethylamino)methyl]pyridin-3-yl }pyrazine-2-carboxamide, 
3-Amino-6-bromo-A^{5-[3-(dimethylamino)pro^ 
3-Amino-6-bromo-N-[5-(3-pyrrolidin^ 

Methyl 3-amino-6-{4-[(dirnethylamino)sulfonyl]pheny]}pyrazine-2-carboxylate, 
3-Amino-6-{4-[(dimethylamino)sulfonyl]phenyl}pyrazine-2-carboxylic acid, 
tert-Buty] 4-formylpyridin-3-ylcarbamate, 

3-Amino-6-[4-(pyrrolidin-l-ylsulfonyl)phenyl]pyrazine-2-carboxylic acid and 
Methyl 3-amino-6-[4-(pyrrolidin-l-ylsulfonyl)phenyl]pyrazine-2-carboxylate. 

Methods of Preparation 

Another aspect of the present invention provides a process for preparing a compound of 
formula I as a free base or a pharmaceutical^ acceptable salt thereof. 
Throughout the following description of such processes it is understood that, where 
appropriate, suitable protecting groups will be added to, and subsequently removed from, 
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the various reactants and intermediates in a manner that will be readily understood by one 
skilled in the art of organic synthesis. Conventional procedures for using such protecting 
groups as well as examples of suitable protecting groups are described, for example, in 
"Protective Groups in Organic Synthesis" T.W. Green, P.G.M. Wuts, Wiley-Interscience, 
New York, 1999. 



Methods of Preparation of the Intermediates. 



The process for the preparation of the intermediates, wherein Y, X, Z, P, Q, R, R 1 , R 2 , R 3 , 
R 4 , R 5 , R 6 , R 7 , R 8 , R 9 , R 10 , R n , R 12 , A, m and n are, unless specified otherwise, defined as 
in formula I, comprises of: 




O O 
(H) (III) 



(i) halogenation of a compound of formula II, wherein X and Z are N or CH, R 13 is 
hydrogen, Ci- 6 alkyl or when R 13 is hydrogen in the form of a salt such as a sodium salt, to 
obtain a compound of formula III, may be carried out using a suitable halogenating 
reagent such as iodine, bromine, chlorine, halide salts such as IC1, BrCl or HOC1 or other 
suitable halogenation reagents such as iV-bromosuccinimide or phosphorous tribromide. 
The reaction may be catalysed by metals or acids such as Fe, Cu-salts, acetic acid or 
sulfuric acid or aided by oxidising agents such as nitric acid, hydrogen peroxide or sulfur 
trioxide. The reaction may be carried out in a suitable solvent such as water, acetic acid or 
chloroform at a temperature in the range of -70 °C to +100 °C 




(V) (IV) 
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(ii) reacting a compound of formula V, wherein Q is a pyridine ring, R is hydrogen (when 
m=0), bromine .or, iodide, m is 1 and wherein at least one of Rx or Ry is a suitable 
protecting group C0 2 R 8 to form a carbamate such as rm-butyl carbamate and the other of 
the Rx or Ry (in the case of one protecting group) is hydrogen, to obtain a compound of 
formula IV, wherein Q is a pyridine ring, R 4 is Ci.6alkylNR 6 R 7 and m is 1, may be carried 
out by, 

a) a reaction with butyllithium in a suitable solvent such as tetrahydrofuran or hexane 
followed by the addition of a suitable reagent such as ethylene oxide followed by the 
activation of the formed alcohol by the formation of the mesylate or the tosylate with a 
suitable reagent such as methansulfonyl chloride or para-toluensulfonyl chloride in a 
suitable solvent such as methylene chloride or tetrahydrofuran with or without a suitable 
base such as potassium carbonate or a trialkyl amine such as triethyl amine and at a 
suitable reaction temperature range between 0 °C and +100 °C, followed by the addition of 
the appropriate amine HNR 6 R 7 at a reaction temperature range between 0 °C and +100 °C; 
or,. 



b) reacting a compond of formula VI, wherein Q is as defined above and wherein at least 
one of Rx or Ry is a suitable protecting group CO2R 8 , to form a carbamate such as tert- 
butyl carbamate and the other of the Rx or Ry (in the case of one protecting group) is 
hydrogen, with the appropriate amine HNR 6 R 7 in the presence of a suitable reducing 
reagent such as sodium cyanoborohydride or sodium triacetoxyborohydride in a suitable 
solvent such as methylene chloride, 1,2-dichloroethane and at a reaction temperature range 
between 0°C and +80 °C; 
or, 





(VI) 



(IV) 
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c) reacting a compound of formula V, wherein Q is a pyridine ring, R 4 is bromine or iodide 
and mis 1, 




in a palladium catalysed reaction using a suitable palladium reagent such as palladium 
tetrakistriphenylphosphine in the prescence of a copper(I) halide such as Cul and a suitable 
base such as potassium carbonate or a trialkyl amine such as triethyl amine, and a 
compound described in Scheme I. The reaction may be performed in a solvent such as 
dioxane, tetrahydrofuran, toluene or acetonitrile at temperatures between +25 °C and +100 
°C. 



(H or Halo) 



Rx' 



(VIII) 



©- 

(VII) 



(H or Halo) 



(iii) conversion of a compound of formula VIII, wherein Q is as defined above, to obtain a 
compound of formula VII, wherein Rx and Ry are hydrogen or at least one of Rx or Ry is 
a suitable protecting group C0 2 R 8 , to form a carbamate such as terr-butyl carbamate and 
the other of the Rx or Ry (in the case of one protecting group) is hydrogen, may be carried 
out by, ' 
a) a reaction of a compound of formula VIII with a suitable reagent such as 
diphenylphosphorylazide in terr-butanol and at a temperature interval between +25 °C and 
+100 °C; 
or, 

]^Q^— (H or Halo) 



H 2 N. 



(IX) 
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b) by treatment of a compound of formula IX with a suitable terr-butyl carbamate 
formation reagent such as di-terf-butyl dicarbonate in a suitable solvent such as methylene 
chloride or chloroform and at a suitable temperature interval between 0 °C and +60 °C 

(iv) hydrolysis of a compound of formula IV, to obtain a compound of formula X, 




wherein Q is as defined above, R 4 is Ci_ 6 alkylNR 6 R 7 and m is 1, may be carried out by 
treating a compound of formula IV under acidic conditions using suitable acids such as 
hydrochloric acid or trifluoroacetic acid neat or in an appropriate solvent such as methanol, 
acetonitrile, methylene chloride or tetrahydrofuran and at a temperature interval between 0 
°C and +80 °C. 




(HI) (XI) 

(v) amidation of a compound of formula III, wherein X and Z are N or CH, R 13 is 
Ci-aalkyl to obtain a compound of formula XI, wherein Y is CONR 5 may be carried out by 
treating a compound of formula III with the appropriate amine such as a compound of 
formula X or 3-aminopyridine. The reaction may be performed neat or using a suitable 
solvent such as Af,iV-dimethylformamide, methylene chloride or ethyl acetate at a 
temperature ranging from -25 °C to +150 °C. The reaction may be aided by using a base 
such as potassium carbonate, trietylamine or l,8-diazabicyclo[5.4.0]undec-7-ene or an acid 
such as trimethylaluminum or p-toulenesulfonic acid. 
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(vi) amidation of a compound of formula III, wherein R 13 is hydrogen, to obtain a 



susceptible to certain coupling agents, may be performed by activation of a compound of 
formula DI by treating the compound with coupling reagents such as 



A^^V^\r,AT-tetramethyluronium hexafluorophosphate or using an acyl halide reagent such 
as cyanuric chloride, oxalyl chloride, thionyl chloride or bromotrispyrrolidinophosphonium 
hexafluorophosphate, followed by treatment with the appropriate amine such as a 
compound of formula X or 3-aminopyridine. 

(vii) amidation of a compound of formula II, wherein R 13 is hydrogen or Ci-6alkyl, to 
obtain a compound of formula XI, may be carried out by amidation conditions described in 
(v) and (vi) above to obtain a compound of formula XII, wherein Y is CONR 5 and R 4 is a 
substituent that is not susceptible to certain coupling agents; 



followed by, 

halogenation of a compound of formula XII with a halogenating reagent as described in (i) 
above to obtain a compound of formula XI. 



compound of formula XI, wherein Y is CONR 5 and R 4 is a substituent that is not 



l-[3-(dimethylamino)propyl]-3-ethylcarbodiimide hydrochloride and 
1-hydroxybenzotriazole hydrate, 1 ,3-dicyclohexylcarbodiimide and 
1-hydroxybenzotriazole hydrate, l,r-carbonyldiimidazole or 0-(7-azabenzotriazol-l-yl)- 




(XII) 
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Z^NH 2 



R 



(R 3 ), 



n 



(XIII) 



(viii) conversion of a compound of formula III to a compound of formula XIII, wherein X 
and Z are N or CH, R 13 is C r6 alkyl and R 3 , P and n are as defined above, may be carried 
out by a de-halogen coupling with a suitable compound of formula XXIX. 

The reaction may be carried out by coupling of a compound of formula III with an 
appropriate aryl boronic acid or a bornic ester of formula XXIX. The reaction may be 
carried out using a suitable palladium catalyst such as Pd(PPh 3 ) 4 , Pd(dppf)Cl 2 or Pd(OAc) 2 
together with a suitable ligand such as P(ter/-butyl) 3 or 2-(dicyclohexylphosphino)biphenyl 
or a nickel catalyst such as nickel on charcoal or Ni(dppe)Cl2 together with Zn and sodium 
triphenylphosphinetrimetasulfonate. A suitable base such as an alkyl amine e.g. triethyl 
amine, or potassium carbonate, sodium carbonate, sodium hydroxide or cesium fluoride 
may be used in the reaction, which is performed in a temperature range between +20 °C 
and +160 °C using an oil bath or a microwave oven in a suitable solvent or solvent mixture 
such as toluene, tetrahydrofuran, dimethoxyethane/water or A^dimethylformamide. 



(ix) reaction of a compound of formula XIV, wherein X, Z and R is as defined above and 



reacting a compound of formula XIV with a suitable aryl halide. The reaction may be 
carried out using a suitable palladium catalyst such as Pd(PPh 3 ) 4 , Pd(dppf)Cl 2 or Pd(OAc) 2 
together with a suitable ligand or a nickel catalyst such as nickel on charcoal or 




O 



(XIV) 



R 14 is as defind belove, to obtain a compound of formula XIII may be carried out by 
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Ni(dppe)Cl 2 together with Zn and sodium triphenylphosphinetrimetasulfonate. A suitable 
base such as an alkyl amine e.g. triethyl amine, or potassium carbonate, sodium hydroxide 
or cesium fluoride may be used in the reaction, which is performed in a temperature range 
between +20 °C and +120 °C in a suitable solvent such as toluene, tetrahydrofuran or 
A^N-dimethylformamide. 

(x) conversion of a compound of formula XIII, wherein R 13 is Q-ealkyl, to a compound of 
formula XIII, wherein R 13 is hydrogen, may be carried out in a suitable solvent such as 
tetrahydrofuran or water or .mixtures thereof in the presence of a suitable base such as 
potassium carbonate, sodium hydroxide or lithium hydroxide at a reaction temperature 
between +20 °C and +60 °C. 

(xi) borylation of a compound of formula III to a compound of formula XIV, wherein X 
and Z are N or CH and R 14 may be a group outlined in Scheme n, R 15 and R 16 are 
Ci-6alkyl or Ci- 3 alkyl fused together to form a 5 or 6 membered boron-oxygen-C 2 - 
3 cycloalkyl and the alkyl, cycloalkyl and the aryl moieties may be optionally substituted, 
may be carried out by a reaction with: 

a) butyllithium or magnesium and a suitable boron compound such as trimethyl borate or 
triisopropyl borate. The reaction may be performed in a suitable solvent such as 
tetrahydrofuran, hexane or methylene chloride in a temperature range between 
-78°Cand+20°C; 

or, 

b) a palladium catalyst such as palladium tetrakistriphenylphosphine, palladium 
diphenylphosphineferrocene dichloride or palladium acetate with or without a suitable 
ligand such as 2-(dicyclohexylphosphino)bipheny], and a suitable boron species such as 
biscatecholatodiboron, bispinacolatodiboron or pinacolborane. A suitable base, which 
under the reaction conditions do not promote dimerisation of a compound of formula III, 
such as a tertiary amine such as trietylamine or diisopropylethylamine or potassium acetate 
may be used. The reaction may be performed in a solvent such as dioxane, toluene or 
acetonitrile at temperatures between +80 °C and +100 °C. 
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Scheme III. Examples but not limitations of R 14 




XV 



(xii) borylation of a compound of formula XI to a compound of formula XV, wherein X 
and Z are N or CH, Y is CONR 5 , Q, R 4 and m are as defined above and R 14 is a group 
outlined in Scheme II, may be carried out by the reaction conditions described in (xi): 

(xiii) amidation of a compound of formula XIV, wherein X and Z are N or CH, R 13 is 
C r6 alkyl and R 14 ,Q, R 4 and m are as defined above, to obtain a compound of formula XV, 
wherein Y is CONR 5 and may be carried out by reacting a compound of formula XIV with 
a suitable amine such as a compound of formula X or 3-aminopyridine, under reaction 
conditions described in (v) and (vi). 




(XVI) 
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(xiv) conversion of a compound of formula XI to a compound of formula XVI, wherein L 
is a leaving group such as outlined in Scheme III and Y is CONR 5 and R 3 , R 4 , m and n are 
as defined above, may be carried out by a de-halogen coupling with a suitable aryl species 
using the conditions described in (viii). The suitable arylS0 2 -L species may be prepared by 
5 known methods described in the literature. 




(XVIII) (XVII) 



10 (xv) halogenating a compound of formula XVIII, wherein R 17 is bromine, NH 2 or 

CH 3 (CO)NH and P, R 3 andn are as defined above, to obtain a compound of formula XVII 
may be carried out by treatment of a compound of formula XVIII with a halogenation 
reagents such as thionyl chloride or oxalyl chloride. The reaction may be performed neat or 
in a suitable solvent such as tetrahydrofuran, dioxane, N,Af-dimethylformamide or 

15 methylene chloride at a temperature range between -20 °C and +60°C; 



(R 3 )n 




(XIX) 
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(xvi) amidation of a compound of formula XVII, wherein R 17 is bromine, NH2 or 
CH3(CO)NH, halo is fluorine, chlorine or bromine and P, R 3 andn are as defined above, to 
obtain a compound of formula XIX, wherein R 17 is bromine, NH 2 or CH 3 (CO)NH and P, 
R , R , R andn are as defined above, may be carried out by reacting a compound of 
formula XVII with the suitable amine HNR ! R 2 . The reaction may be performed in a 
suitable solvent such as tetrahydrofuran, dioxane, N,iV-dimethylformamide or methylene 
chloride in a temperature range between 0 °C and +50 °C. 

(R 3 )n 

Br, NH 2 — ► 

(XX) 

(xvii) conversion of a compound of formula XX, wherein P, R 3 andn are as defined above 
to obtain a compound of formula XlXa, wherein P, R 1 , R 2 , R 3 and n are as defined above 
may be carried out by treating a compound of formula XX with a sulfonating reagent such 
as chloro sulfonic acid followed by addition of a suitable amine, HNR ] R 2 . The reaction 
may be performed neat or in an appropriate solvent such as tetrahydrofuran, methylene 
chloride and at a reaction temperature between 25 °C and reflux. 

(R 3 )„ (R 3 )n 

R -f p -t-S-N ► H 2 N— f P 4-S-N 

(XXI) (XXII) 

(xviii) transformation of a compound of formula XXI, wherein R 17 is CH 3 (CO)NH, and R 1 , 
R 2 , R 3 , n and P are as defined above, to a compound of formula XXII may be carried out 
by the reaction with an acid such as hydrochloric acid or hydrobromic acid at a 
temperature range between +25 °C and +1 10 °C. 
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(R 3 )n (R 3 ) n 

H,N-f P 4rS-N ► Br- f P 4-S-N 

2 V^7& R 2 V_7S R 2 

(xxii) (xxni) 

(xix) conversion of a compound of formula XXII to obtain a compound of formula XXIII, 
wherein R , R , R , n and P are as defined above, may be carried out by treatment of a 
compound of formula XXII with sodium nitrite and hydrobromic acid followed by the 
addition of bromide source such as CuBr in an appropriate solvent such as water at a 
temperature range between 0 °C and +5 °C. 

(R\ (R3) n 



o-r 13 v_y x r 



N-R 11 
R 10 ' 

(XXV) (XXIV) 
(xx) formation of an amide of formula XXIV, wherein R 1 , R 2 , R 3 , n and P are as defined 
above, may be carried out by treating a compound of formula XXV, wherein R 13 is 
Ci. 6 alkyl, with the appropriate amine HNR 10 R n . The reaction can be performed neat or 
using a suitable solvent such as tyAT-dimethylformamide, methylene chloride or ethyl 
acetate at a temperature ranging from -25 °C to +150 °C. The reaction may be aided by 
using a base such as potassium carbonate, trietylamine or l,8-diazabicyclo[5.4.0]undec-7- 
ene or an acid such as trimethylaluminum or p-toulenesulfonic acid. 



(xxi) amidation of a compound of formula XXV, wherein R 13 is hydrogen and R 3 , n and P 
are as defined above to obtain a compound of formula XXTV may be performed by 
activation of a compound of formula XXV by treating the compound with coupling 
reagents such as l-[3-(dimethylamino)propyl]-3-ethylcarbodiimide hydrochloride and 
1-hydroxybenzotriazole hydrate, 1 ,3-dicyclohexylcarbodiimide and 
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1-hydroxybenzotriazole hydrate, l.l'-carbonyldiimidazole or 0-(7-azabenzotriazol-l-yl)- 
^V^V^V'^'-tetramethyluronium hexafluorophosphate or using an acyl halide reagent such 
as cyanuric chloride, oxalyl chloride, thionyl chloride or bromotrispyrrolidinophosphonium 
hexafluorophosphate, followed by treatment with the appropriate amine HNR l0 R n . The 
reaction may be carried out in a suitable solvent such as tyAT-dimethylformamide, 
acetonotrile or methylene chloride at a temperature ranging from -25 °C to +150 °C, with 
or without a suitable base such as an alky] amine e.g. triethyl. amine, ethyl diisopropyl 
amine or N-methyl morpholine, or potassium carbonate or sodium hydroxide. 

(R 3 )n (R 3 )„ 



^ ' N-R 11 N-R 11 

R 10 ' . R 10 ' 

(XXVI) (XXIV) 



(xxii) bromination of a compound of formula XXVI to obtain a compound of formula 
XXIV, wherein R 1 , R 2 , R 3 , n and P are as defined above, may be carried out by treatment 
of a compound of formula XXVI with bromine with or without an appropriate base such as 
sodium acetate in a suitable solvent such as acetic acid. 

(R 3 )n (R 3 )n 

A A 

Br-f P 4-OH ► Br ~Y. P j~ OC^alkylNFTR 2 

(XXVIII) (XXVII) 

(xxiii) conversion of a compound of formula XXVIII, wherein R 3 , n and P are as defined 
above, to obtain a compound of formula XXVII, wherein R 1 , R 2 , R 3 , n, Q^alkyl and P are 
as defined above, may be carried out by reacting a compound of formula XXVIII with a 
suitable alcohol, R J R 2 Ci_6alkylOH in the presence of triphenylphosphine and an 
appropriate azidodicarboxylate such as diethyl azidodicarboxylate. The reaction may be 
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performed in a suitable solvent such as tetrahydrofuran, toluene or methylene chloride and 
at a reaction temperature between 0 °C to 60 °C 

(xxiv) conversion of a compounds of formula XXIII, XXIV and XXVII to obtain 
compounds of formula XXIX, wherein R 14 , R 1 , R 2 , R 3 , R 10 , R 11 , n , Q^alkyl and P are as 
defined above, may be carried out by a borylation reaction described in (xi) 




(XXIX) (XXIX) (XXIX) 

Methods of preparation of the End Products. 

Another object of the invention are processes for the preparation of a compound of general 
formula I, wherein Y, X, Z, P, Q, R, R 1 , R 2 , R 3 , R 4 , R 5 , R 6 , R 7 , R 8 , R 9 , R 10 , R 11 , R 12 , A, m 
and n are, unless specified otherwise, defined as in formula I, comprising of: 

A 

de-halogen coupling, wherein R 3 and R 4 are substituents that are not susceptible to certain 
agents in the reaction, of a compound of formula XI with a suitable aryl species to give a 
compound of formula I: 




(XI) 
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Thus, the de-halogen coupling according to process A may be carried out by coupling of a 
compound of formula XI with: 

a) an appropriate aryl halogen such as aryl iodide, aryl bromide or aryl chloride in the 
presence of metals such as copper, nickel or zink and nickel complexes, copper oxide or 
palladium acetate and tetrabutyl ammonium bromide and a base such as potassium 
carbonate or trietylamine. The reaction may occur at a temperature between 20 °C and 180 
°C in a suitable solvent such as N,A^dimetylformamide, toluene or 2-pentanol; 

or, 

b) an appropriate aryl boronic acid or a bornic ester such as compounds of formula XXIX. 
The reaction may be carried out using a suitable palladium catalyst such as Pd(PPh3)4, 
Pd(dppf)Cl 2 or Pd(OAc) 2 together with a suitable ligand such as P(ter/-butyl) 3 or 
2-(dicyclohexylphosphino)biphenyl or a nickel catalyst such as nickel on charcoal or 
Ni(dppe)Cl 2 together with Zn and sodium triphenylphosphinetrimetasulfonate. A suitable 
base such as an alkyl amine e.g. triethyl amine, or potassium carbonate, sodium carbonate, 
sodium hydroxide or cesium fluoride may be used in the reaction, which is performed in 
the temperature range between +20 °C and +160 °C using an oil bath or in a microwave 
oven in a suitable solvent or solvent mixture such as toluene, tetrahydrofuran, 
dimethoxyethane/water or A^dimethylformamide; 

c) an appropriate aryl stannane in the presence of palladium catalyst such as Pd(PPh3)4, 
Pd(PPh 3 ) 2 Cl 2 or Pd(dba) 3 and if needed a helping reagent such as 4-tert-butylcatechole, 
lithium chloride or potassium carbonate. Suitable solvents may be toluene, tetrahydrofuran 
or N,AT-dimethylformamide. The reaction may occur in a temperature range of +20 °C and 
+120 °C; 

or, 

d) an appropriate aryl halogen such as aryl iodide or aryl bromide by treatment with 
butyllithium in a suitable solvent such as tetrahydrofuran at a reaction temperature between 
-78 °C and -25 °C, and a suitable base such as sodium carbonate or potassium carbonate in 
the presence of a suitable palladium catalyst such as Pd(dppf)Cl 2 or Pd(OAc) 2 and at a 
reaction temperature between 25 °C and reflux. 
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B 

amidation, wherein R 3 and R 4 are substituents that are not susceptible to certain agents in 
the reaction, of a compound of formula XIII with the appropriate amine: 




Thus, the amidation according to process B may be carried out by treating a compound of 
formula XIII, wherein R 13 is Ci-Qalkyl, with the appropriate amine such as a compound 
of formula X or 3-aminopyridine. The reaction can be performed neat or using a suitable 
solvent such as iV,N-dimethylformamide, methylene chloride or ethyl acetate at a 
temperature ranging from -25 °C to +150 °C. The reaction may be aided by using a base 
such as potassium carbonate, triethylamine or l,8-diazabicyclo[5.4.0]undec-7-ene or an 
acid such as trimethylaluminum or p-toulenesulfonic acid; 
or, 

the amidation of a compound of formula XIII, wherein R 13 is hydrogen, may be performed 
by activation of a compound of formula XIII by treating the compound with coupling 
reagents such as l-[3-(dimethylamino)propyl]-3-ethylcarbodiimide hydrochloride and 
1-hydroxybenzotriazole hydrate, 1 ,3-dicyclohexylcarbodiimide and 
1-hydroxybenzotriazole hydrate, l,l'-carbonyldiimidazole or 0-(7-azabenzotriazoM-yl)- 
A^//^\T,AT-tetramethyluronium hexafluorophosphate or using an acyl halide reagent such 
as cyanuric chloride, oxalyl chloride, thionyl chloride or bromotrispyrrolidinophosphonium 
hexafluorophosphate followed by treatment with the appropriate amine such as a 
compound of formula X or 3-aminopyridine. 

C 

de-halogen coupling, wherein R 3 and R 4 are substituents that are not susceptible to certain 
agents in the reaction, of a compound of formula XV with an appropriate aryl species to 
give a compound of formula I, 
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14 R - B ^ , k^d* 

wherein R is ; and 

R 15 and R 16 are Chalky! or Ci- 3 alkyl fused together to form a 5 or 6 membered boron- 
oxygen-C2-C3cycloalkyl and the alkyl, cycloalkyl and the aryl moieties may be optionally 
substituted; 




Y 



(R 3 ) n Vly 

(XV) (I) 

Thus, the de-halogen coupling according to process C may be carried out by using a 
suitable palladium catalyst such as Pd(PPh 3 )4, Pd(dppf)Cl 2 or Pd(OAc) 2 together with a 
suitable ligand such as P(terf-butyl) 3 or 2-(dicyclohexylphosphino)biphenyl, or a nickel 
catalyst such, as nickel on charcoal or Ni(dppe)Cl 2 together with Zn and sodium 
triphenylphosphinetrimetasulfonate in the precense of a suitable aryl bromide, aryl iodide 
or aryl chloride. A suitable base such as an alkyl amine e.g. triethyl amine, or potassium 
carbonate, sodium hydroxide or cesium fluoride may be used in the reaction, which is 
performed in the temperature range between +20 °C and +120 °C in a suitable solvent such 
as toluene, tetrahydrofuran or 
iV,iV-dimethylformamide. 

D 

reaction of a compound of formula XVI, wherein L is a leaving group with an appropriate 
amine, to give a compound of formula la: 
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(XVI) (la) 

Thus, the reaction according to process D may be carried out by treating a compound of 
formula XVI with the appropriate amine HNR ] R 2 , in a suitable solvent such as 
tetrahydrofuran, methanol or water at temperatures in the range of 0 °C and +80 °C with or 
without a suitable base such as an alkylamine 6uch as triethyl amine, sodium hydroxide or 
potassium carbonate. 

amidation, wherein R 3 and R 4 are substituents that are not susceptible to certain agents in 
the reaction, of a compound of formula lb, with the appropriate amine to give a conpound 
of formula Ic: 




(lb) (Ic) 

Thus the amidation of a compound of formula I according to process E may be performed 
by activation of the carboxylic acid function in a compound of formula lb, wherein R is 
COOH, by treating the compound with coupling reagents such as 
l-[3-(dimethylamino)propyl]-3-ethylcarbodiimide hydrochloride and 
1-hydroxybenzotriazole hydrate, 1 ,3-dicyclohexylcarbodiimide and 
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1-hydroxybenzotriazole hydrate, l,r-carbonyldiimidazole or 0-benzotriazol-l-yl- 
AWAP,AP4etramethyluronium hexafluorophosphate or using an acyl halide reagent such 
as cyanuric chloride, oxalyl chloride, thionyl chloride or bromotrispyrrolidinophosphonium 
hexafluorophosphate in a suitable solvent such as N,iV-dimethylformamide, dioxane or 
tetrahydrofiiran followed by treatment with the appropriate amine HNR l0 R n and at. a 
reaction temperature between 25 °C and 70 °C. 

The hydrochloric salt of compound of formula I may be obtained from a compound of 
formula I by treatment with hydrochloric acid at a temperature range between 0 °C and +25 
°C, in suitable solvent such as methylene chloride, tetrahydrofiiran or methylene 
chloride/methanol mixture. 

Examples 

The following examples will now be illustrated by the following non-limiting examples. 
General methods 

All starting materials are commercially available or earlier described in the literature. The 
] H and 13 C NMR spectra were recorded on Brucker 400 at 400 MHz and 100 MHz, 
respectively. The mass spectra were recorded utilising thermospray (Finnigan MAT SSQ 
7000, buffer: 50 nM NH 4 OAc in CH 3 CN:H 2 0; 3:7), electron impact (Finnigan MAT SSQ 
710) or electrospray (LC-MS; LCWaters 2790, column XTerra MS C 8 2.5^m 2.1X30 mm, 
buffer gradient H 2 O+0.1%TFA:CH 3 CN+0.04%TFA, MS: micromass ZMD) ionisation 
techniques. 

Example 1 

3-Amino-6-bromo-A^-pyridin-3-ylpyrazine-2-carboxamide 

To 3-aminopyridine (10 g, 106 mmol) at 70 °C were added methyl 3-amino-6-bromo-2- 
pyrazinecarboxylate (1.0 g, 4.3 mmol) and l,8-diazabicyclo[5.4.0]undec-7-ene (645 |iL, 
4.3 mmol). The reaction solution was stirred for 4 h, diluted with water (75 mL) and 
extracted with methylene chloride. The combined organic layers were washed with a 
saturated ammonium chloride solution, dried (MgSC>4), filtered and evaporated in vacuo. 
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The crude product was purified on a silica gel column using methylene chloride/ethanol, 
(9:1), as the eluent to give 750 mg (59% yield) of the title compound as a yellow solid: ] H 
NMR (CDC1 3 , 400 MHz) 5 9.50 (br s, 1 H), 8.82 (d, J = 3 Hz, 1 H), 8.43 (dd, J = 5 and 1 
Hz, 1 H), 8.31 (s, 1 H), 8.23 (ddd, J = 8, 3 and 2 Hz, 1 H), 7.34 (dd, J = 8, 5 Hz, 1 H); MS 
(TSP)/n/z294(M + +l). 

Example 2 

iV^-Dimethyl-4-(4,4,5,5-tetrame^ 

A three necked round bottom flask equipped with a dripping funnel and a condenser was 
charged with bispinacolatodiborone (508 mg, 20 mmol), Pd(dppf)Cl 2 :CH 2 Cl2;l:l (4.9 mg, 
6 ^imol) and potassium acetate (59.9 mg, 0.6 mmol). The system was evacuated and 
nitrogen atmosphere was introduced. Af,N-dimethylformamide (5mL) was added and the 
mixture was stirred at 80 °C. A solution of 4-bromo-(iV,A^-dimethyl)benzenesulfamide 
(52.8 mg, 0.2 mmol) in A^N-dimethylfoimamide (5 mL) was added to the reaction mixture 
via the dripping funnel during 30 min. After 4 h, the solvent was removed in vacuo and the 
residue was partitioned between ethyl acetate and 1 M HC1 (aq) and the layers were 
separated. To the organic layer was added 0.5 g silica gel and the mixture was concentrated 
to dryness. The residue was purified on a silica gel column using heptane/ethyl acetate, 
(5:1), as the eluent to give 31 mg (50% yield) of the title compound as a white solid: *H 
NMR (CDCI3, 400 MHz) 7.95 (d, J = 8 Hz, 2 H), 7.74 (d, J = 8 Hz, 2 H), 2.67 (s, 6 H), 
1.34 (s, 12 H). 

Example 3 

A^N-DimethylO-(4,4,5,5-tetra 

The compound was prepared as described for Example 2 using 3-bromo-N,iV- 
dimethylbenzenesulfonamide: yield 66 %; ! H NMR (CDCI3, 400MHz) 8.20 (br s, 1 H), 
8.01 (br d, /= 8 Hz, 1 H), 7.87-7.84 (m, 1 H), 7.54 (t, J = 8 Hz, 1 H), 2.72 (s, 6 H), 1.13 (s, 
12 H). 
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Example 4 

AyV-Dimethyl-2<4,4,5^ 

The compound was prepared as described for Example 2 using 2-bromo-N,#- 
dimethylbenzenesulfonamide: yield 14 %; MS (ES) m/z 312 (M + +l). 

Example 5 

2-Amino-5-bromo-N-pyridin-3-ylnicotinamide. 

2-Amino-5-bromonicotinic acid (0.25 g, 1.15 mmol), 3-aminopyridine (0.22 g, 2.3 mmol), 
diisopropylcarbodiimide (0.27 mL: 0.22 g, 1.74 mmol), 1-hydroxybenzotriazole hydrate 
(0.31 g, 2.3 mmol) and iV-methylmorpholine (0.38 mL: 0.35 g, 3.8 mmol) were mixed in 
AfN-dimethylformamide (5 ml) and stirred at room temperature for 4 h. The solvent was 
evaporated in vacuo and the remaining solid was purified on a silica gel column, using a 
gradient toluene 100 % to ethyl acetate 100 % as the eluent, to give 337 mg (52% yield) of 
the title compound as a solid: J H NMR (DMSO-d6, 400 MHz) 5 6.93 (dd, 7=6 Hz, 1 H), 
7.19 (d, J = 2 Hz, 1 H), 7.44 (d, J = 2 Hz, 1 H), 7.55 (d, J = 7 Hz, 1 H), 7.64 (d, J = 9 Hz, 1 
H), 8.20 (s, 1 H), 10.30 (s, 1 H); 13 C NMR (DMSO-d6, 400 MHz) 5 103.84, 1 10.60, 
127.21, 133.38, 135.45, 136.96, 138.31, 140.61, 151.18, 156.85, 165.63; MS (MS)/n/z293 
and295(M + +l). 

Example 6 

4-(4,4,5,5-Tetramethyl-l,3,2-dioxaborolan-2-yl)benzenesuIfonamide 

The compound was prepared as described for Example 2 using 4- 
bromobenzenesulfonamide. After 4 h, 0.75 g silica gel was added to the reaction mixture 
and the solvent was removed in vacuo. The residue was purified on a silica gel column 
using heptane/ethyl acetate, (5:1 -> 3:1), as the eluerit to give the title compound (64 % 
yield) as a yellow solid: mp 240-242 °C; *H NMR (DMSO-d6, 400 MHz) 7.83 (s, 4 H), 
7.43 (s, 2 H), 1.31 (s, 12 H); l3 C NMR (DMSO-d6, 100 MHz) 134.89, 124.95, 84.20, 
24.70; EMS (70 eV) m/z 283 (M + ). 

Example 7 

3-Amino-644-({[2-(dimethylamino)ethyl]amino}sulfonyl)phenyl]-N-pyridin.3- 
ylpyrazine-2-carboxamide 
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Triisopropyl borate (2.35 mL, 10.2 mmol) was added to a cooled (-78 °C) solution of 4- 
bromo-A^-[2-(dimethylamino)ethyl]benzenesulfonamide (0.626 g, 2.0 mmol) in anhydrous 
tetrahydrofuran (30 mL) under nitrogen atmosphere. The solution was treated with w- 
butyllithium (6.4 mL, 10.2 mmol) dropwise over 35 min. The resulting mixture was stirred 
at -78 °C for 3.5 h and at room temperature for another 16 h. Water (10 mL) was added, 
the mixture stirred for 30 min, and evaporated to dryness. The residue was pre-adsorbed 
onto silica and purified by column chromatography on silica using methylene 
chloride/methanol, (4:6), to methanol as the eluent to give 540 mg (88 % yield) of the title 
compound as a white foam: l U NMR (CD 3 OD, 400 MHz) 5 7.70 (d, 7 = 8 Hz, 2 H), 7.63 
(d, 7 = 8 Hz, 2 H), 2.94 (t, 7 = 7 Hz, 2 H), 2.36 (t, 7 = 7 Hz, 2 H), 2.16 (s, 6 H); 13 C NMR 
(CD 3 OD, 100 MHz) 8 137.7, 135.1, 126.2, 59.6, 45.7, 42.0; MS (TSP) m/z 273 (M + +l). 

Example 8 

4-{[(3-Morpholin-4-ylpropyl)amino]sulfonyl}phenylboronic acid 

The title compound was prepared as described for Example 7 using 4-bromo-AT-(3- 
morpholin-4-ylpropyl)benzenesulfonamide: yield 54 %; l H NMR (CD3OD, 400 MHz) 5 
7.70 (d, 7 = 8 Hz, 2 H), 7.62 (d, 7 = 8 Hz, 2 H), 3.65 (t, 7 = 5 Hz, 4 H), 2.89 (t, 7 = 7 Hz, 2 
H), 2.38 (m, 4 H), 2.34 (m, 2 H), 1.62 (m, 2 H); 13 C NMR (CD 3 OD, 100 MHz) 5 137.7, 
135.0, 125.9, 67.8, 57.6, 54.8, 42.8, 27.1. 

Example 9 

4-[(4-Methylpiperazin-l-yl)sulfonyl]phenylboronic acid 

Triisopropylborate (0.64 mL, 2.8 mmol) was added to a solution of l-[(4- 
bromophenyl)sulfonyl]-4-methylpiperazine (0.602 g, 1.9 mmol) in anhydrous 
tetrahydrofuran (7 mL) at -78 °C under nitrogen atmosphere followed by dropwise 
addition of n-butyllithium (1.4 mL, 2.2 mmol). The resulting mixture was stirred at -78°C 
for 2 h and at room temperature for another 16 h. Water (2.0 mL) was added, the mixture 
stirred for 30 min and evaporated to dryness. The residue was pre-adsorbed onto silica and 
purified by column chromatography using methylene chloride/methanol, (9:1 to 1:9), as 
the eluent. The product was re-crystallized from water to give 31 1 mg (58% yield) of the 
title compound as white crystals: mp 215-218 °C; *H NMR (DMSO-d6, 400 MHz) 8 10.89 
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(br s, 1 H), 8.47 (br s, 2 H), 8.05 (d, J = 8 Hz, 2 H), 7.73 (d, 7 = 8 Hz, 2 H), 3.77 (m, 2 H), 
3.40 (m, 2 H), 3,13 (m, 2 H), 2.71 (s, 3 H), 2.65 (m, 2 H); 13 C NMR (DMS0-d6, 100 MHz) 
5 133.7, 133.3, 124.7, 49.8,' 41. 6, 41.4; MS (TSP) m/z 285 (M + +l). 

Example 10 

■ > 

4-Bromo-A^-[2-(dimethylamino)ethyl]benzenesulfonamide 

A^Dimethylethylenediamine (0.55 mL, 5.0 mmol) was added to a stirred solution of 4- 
bromobenzenesulphonyl chloride (0.644 g, 2.5 mmol) in tetrahydrofuran (7.5 mL) and the 
resulting mixture was stirred at room temperature for 20 min. The solvent was evaporated 
and the resulting mixture dissolved in ethyl acetate. The organic phase was washed with 
water and brine, dried over MgS04, and the solvent was evaporated to give the title 
compound as a white solid: yield: 99%; *H NMR (CDC1 3 , 400 MHz) 5 7.77 (d, 7 = 8 Hz, 2 
H), 7.68 (d, 7 = 8 Hz, 2 H), 3.00 (t, 7 = 6 Hz, 2 H), 2.37 (t, 7 = 6 Hz, 2 H), 2.12 (s, 6 H); 
13 CNMR(CDC1 3 , 100 MHz) 5 140.6, 134.1, 130.5, 129.3, 58.7, 46.5,41.8. 

Example 11 

4-Bromo-iV-(3-morpholin-4-ylpropyl)benzenesulfonamide 

The title compound was prepared as described for Example 10 using 3-morpholin-4- 
ylpropan-l-amine: yield: 87%; *H NMR (CDC1 3 , 400 MHz) 8 7.73 (m, 2 H), 7.67 (m, 2 
H), 7.19 (br s, 1 H), 3.73 (t, 7 = 4 Hz, 4 H), 3.10 (m, 2 H), 2.45 (m, 6 H), 1.68 (quint, 7=6 
Hz, 2 H); ,3 C NMR (CDC1 3 , 100 MHz) 5 139.7, 132.7, 128.9, 127.7, 67.3, 58.7, 53.9, 44.4, 
24.2. 

The following Examples 12 - 21 were synthesized as described for Example 10: 
Example 12 

l-[(4-Bromo-2,5-difluorophenyl)sulfonyl]-4-methylpiperazine 

Starting material: 4-bromo-2,5-diflourobenzenesulfonyl chloride and 1-methylpiperazine, 
yield 97%: ! H NMR (CDC1 3 , 400 MHz) 8 7.60 (m, 1 H), 7.48 (m, 1 H), 3.27 (br s, 4 H), 
2.53 (br s, 4 H), 2.33 (s, 3 H); 13 C NMR (CDC1 3 , 100 MHz) 8 156.4, 155.8, 155.7, 154.0, 
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153.9, 153.2, 126.1, 126.0, 125.9, 125.9, 122.8, 122.5, 118.4, 118.1, 115.5, 54.3,45.9, 
45.7. 

Example 13 

l-[(4-Bromo-2-ethylphenyl)sulfonyl]-4.methylpiperazine 

Starting material: 4-bromo-2-ethylbenzenesulfonyl chloride and 1-methylpiperazine, yield 
97%: *H NMR (CDC1 3 , 400 MHz) 5 7.74 (d, J = 9 Hz, 1 H), 7.53 (d, J = 2 Hz, 1 H), 7.45 
(dd, J = 8, 2 Hz, 1 H), 3.20 (t, J = 5 Hz, 4 H), 2.98 (q, J = 8 Hz, 2 H), 2.47 (t, J = 5 Hz, 4 
H), 2.30 (s, 3 H), 1.28 (t, J = 8 Hz, 3 H); 13 C NMR (CDC1 3 , 100 MHz) 8 146.4, 134.3, 
143.2, 132.0, 129.3, 128.1, 54.4, 46.0, 45.3, 26.2, 15.7. 

Example 14 

l-{[4-Bromo-2-(trifluoromethoxy)phenyl]sulfonyl}-4-methylpiperazine 

Starting material: 4-bromo-2-(trifluoromethoxy)benzenesulfonyl chloride and 1- 
methylpiperazine, yield 96%: J H NMR (CDC1 3 , 400 MHz) 5 7.84 (d, J = 8 Hz, 1 H), 7.55 
(m, 2 H), 3.27 (m, 4 H), 2.50 (m, 4 H), 2.32 (s, 3 H); ,3 C NMR (CDC1 3 100 MHz) 8 146.5, 
146.5, 133.0, 130.1, 129.6, 128.4, 124.2, 124.2, 121.5, 1 18.9, 1 16.3, 54.5, 45.9, 45.7. ' 

Example 15 

l-[(4-Bromo-2-fluorophenyl)sulfonyl]-4-methy!piperazine 

Starting material: 2-bromo-4-fluorobenzenesulfonyl chloride and 1-methylpiperazine, yield 
99%: J H NMR (CDC1 3 , 400 MHz) 8 7.69 (m, 1 H), 7.42 (m, 2 H), 3.22 (m, 4 H), 2.50 (m, 
4 H), 2.30 (s, 3 H); 13 C NMR (CDC1 3 , 100 MHz) 8 160.1, 157.5, 132.3, 128.7, 128.6, 
128.2, 124.4, 124.3, 121.5, 121.0, 54.3, 45.9, 45.7; MS (TSP) m/z 337 and 339 (M++1). 

Example 16 

l-[(4-Bromo-2-methyIphenyl)sulfonyl]-4-methylpiperazine 

Starting material: 2-bromo-4-methylbenzenesulfonyl chloride and 1-methylpiperazine, 
yield 99%: 'H NMR (CDC1 3 , 400 MHz) S 7.74 (d, J = 8 Hz, 1 H), 7.46 (m, 2 H), 3.20 (m, 
4 H), 2.59 (s, 3 H), 2.47 (m, 4 H), 2.30 (s, 3 H); 13 C NMR (CDC1 3 , 100 MHz) 8 140.2, 
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135.8, 134.8, 131.9, 129.5, 127.8, 54.4, 46.0, 45.2, 20.8; MS (TSP) m/z 333 and 335 
(M + +l). 

Example 17 

l-[(2-Bromophenyl)sulfonyl]-4-methylpiperazine 

Starting material: 2-bromobenzenesulfonyl chloride and 1 -methylpiperazine, yield 97%: 
*H NMR (CDCI3, 400 MHz) 5 8.07 (dd, 7 = 8, 2 Hz, 1 H), 7.75 (d, 7 = 8 Hz, 1 H), 7.43 (m, 
2 H), 3.39 (br s; 4 H), 2.55 (br s, 4 H), 2.35 (s, 3 H); ,3 C NMR (CDCI3, 100 MHz) 8 137.6, 
136.1, 133.9, 132.4, 127.7, 120.7, 54.5, 45.9, 45.5; MS (TSP) m/z 319 and 321 (MM). 

Example 18 

l-[(3-Bromophenyl)sulfonyl]-4-methylpiperazine 

Starting material: 3-bromobenzenesulfonyl chloride and 1 -methylpiperazine, yield 86%: 
*H NMR (CDC1 3j 400 MHz) 5 7.89 (m, 1 H), 7.71 (m, 2 H), 7.42 (m, 1 H), 3. 1 1 (br s, 4 H), 
2.57 (br s, 4 H), 2.33 (s, 3 H); 13 C NMR (CDC1 3 , 100 MHz) 5 137.4, 136.2, 130.8, 130.7, 
126.5, 123.4, 54.0, 45.9, 45.7; MS (TSP) m/z 319 and 321 (M++1) 

Example 19 

4-Bromo-A^-[2-(dimethylamino)ethyl]-2-(trifluoromethoxy)benzenesulfonamide 

Starting material: 4-bromo-2-(trifluoromethoxy)benzenesulfonyl chloride and N,N- 
dimethylethylenediamine, yield 99%: ! H NMR (CDCI3, 400 MHz) 8 7.91 (d, 7 = 9 Hz, 1 
H), 7.56 (m, 2 H), 3.03 (m, 2 H), 2.40 (m, 2 H), 2.17 (s, 6 H); 13 C NMR (CDC1 3 , 100 MHz) 

8 146.4, 132.3, 131.0, 129.8, 128.1, 123.1, 123.1, 121.6, 119.0, 57.3, 44.9, 40.4. 

Example 20 

4-Bromo-A^-[2-(dimethylamino)ethyl]-A^-ethyl-2- 
(trifluoromethoxy)benzenesulfonamide 

Starting material: 4-bromo-2-(trifluoromethoxy)benzenesulfonyl chloride and N t N- 
dimethyl-AT-ethylethylenediamine, yield 98%: ! H NMR (CDC1 3 , 400 MHz) 8 7.90 (d, 7 = 

9 Hz, 1 H), 7.51 (m, 2 H), 3.40 (t, 7 = 7 Hz, 2 H), 3.33 (q, 7 = 7 Hz, 2 H), 2.52 (t, 7 = 7 Hz, 
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2 H), 2.24 (s, 6 H), 1.09 (t, 7 = 7 Hz, 3 H); 13 C NMR (CDC1 3 , 100 MHz) 8 146.3, 132.8, 
132.1, 129.8, 127.9, 123.5, 123.5, 121.6, 119.0,58.1,45.5,44.9,43.2, 14.2. 

Example 21 

A^-(2-Aminoethyl)-4-bromo-2-(trifluoromethoxy)benzenesulfonamide 

Starting material: 4-bromo-2-(trifluoromethoxy)benzenesulfonyl chloride and 
ethylenediamine, yield 89%: *H NMR (CD 3 OD, 400, MHz) 8 7.91 (m, 1 H), 7.71 (m, 2 H), 
2.98 (t, J= 6 Hz, 2 H), 2.67 (t, J = 6 Hz, 2 H); 13 C NMR (CD 3 OD, 100 MHz) 8 147.6, 
134.0, 133.3, 131.7, 128.8, 125.5, 123.1, 120.5, 46.6, 42.5. 

i 

Example 22 

terf-Butyl 2-({[4-bromo-2-(trifluoromethoxy)phenyl]sulfonyl}- 
(teri-butoxycarbonyl )amino)ethylcarbamate 

4-Dimethylaminopyridine (0.025 g, 0.20 mmol) and di-terf-butyl dicarbonate (0.815 g, 
3.73 mmol) was added to a stirred solution of iV-(2-aminoethyl)-4-bromo-2- 
(trifluoromethoxy)benzenesulfonamide (0.644 g, 1.77 mmol) in tetrahydrofuran (20 mL) 
and the resulting mixture was stirred at reflux .for 45 min. The solvent was evaporated and 
the crude product purified by column chromatography on silica using heptane/ethyl 
acetate, (3:1), to give 0.94 g (94% yield) of the title compound: ! H NMR (CDC1 3 , 400 
MHz) 8 7.99 (m, 1 H), 7.55 (m, 2 H), 4.89 (br s, 1 H), 3.94 (m, 2 H), 3.44 (m, 2 H), 1.43 
(s,9H), 1.31 (s,9H). 

Example 23 

4-Bromo-A^-methyI-iV-(l-methylpyrrolidin-3-yl)benzenesulfonainide 

A solution of methyl-(l-methylpyrrolidin-3-yl)amine (0.89 g, 7.8 mmol) in dioxane (5 mL) 
was added dropwise to a solution of 4-bromobenzenesulfonyl chloride (2.0 g, 7.8 mmol) in 
dioxane (5 mL) under vigorous stirring and cooling on ice-bath. The mixture was stirred 30 
min, and then diluted with ethyl acetate (10 mL). The precipitated material was filtered off, 
washed with ethyl acetate (10 mL) and dried in vacuo. The solid was dissolved in water, 
alkalyzed with sodium hydroxide (2 M, aq) and extracted with ethyl acetate three times. 
The ethyl acetate phases were dried (Na 2 S0 4 ) and evaporated in vacuo to afford 2.5 g 
(96% yield) of a clear oil: MS (ES) m/z 333 and 335 (M + +l). 
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The following Examples, 24 - 38, were synthesized as described for Example 23: 
Example 24 

4-Bromo-A^-[2-(dimethylamino)-l-methylethyl]benzenesulfonamide 

Starting material: 2-(dimethylamino)-l-methylethyl amine: MS (ES) m/z 321 and 323 
(MM). 

Example 25 

4-Bromo-iV-(3-pyrrolidin-l-ylpropyl)benzenesulfonamide 

Starting material: 3-pyrrolidin-l-ylpropylamine: MS (ES) m/z 347 and 349 (MM). . 

Example 26 

l-Acetyl-4-[(4-bromophenyl)sulfonyl]piperazine 

A solution of 1-N-acetylpiperazine (1 g, 7.8 mmol) and triethylamine (1 mL, 7.8 mmol) in 
dioxane (5 mL) was added dropwise to a solution of 4-bromobenzenesulfonyl chloride (2.0 
g, 7.8 mmol) in dioxane (5 mL) under vigorous stirring and cooling with ice. The mixture 
was stirred 48 h. The filtrate was concentrated under reduced pressure to give 1.98 g (73% 
yield) of the title compound as an oil: MS (ES) m/z 347 and 349" (MM). 

Example 27 

4-Bromo-A^-methyl-N-(l-methylpiperidin-4-yl)benzenesulfonamide 

Starting material: methyl-(l-methylpiperidin-4-yl)amine: MS (ES) m/z 347 and 349 
(MM). 

Example 28 

4-Bromo«iV-[3-(diniethylamino)propyl]-A^-methylbenzenesulfonamide 

Starting material: A^,MiV-trimethylpropane-l,3-diamine: MS (ES) m/z 335 and 337 
(MM). 

Example 29 

4-Bromo-A^-[2-(dimethylamino)ethyl]-iV-ethylbenzenesulfonamide 
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Starting material: F-ethyl-//,iV-dimethylethane-l,2-diamine: MS (ES) m/z 335 and 337 
(M*+l). . , 

Example 30 

4-Bromo-iV-[3-(4-methy]piperazin-l-yl)propyl]benzenesu]fonamide 

Starting material: 3-(4-methylpiperazin-l-yl)propylamine: MS (ES) m/z 376 and 378 
(M + +l). 

Example 31 

l-[(4-Bromophenyl)suIfonyl]-4-ethylpiperazine 

Starting material: 1-ethylpiperazine (diethyl ether was used instead of ethyl acetate): MS 
(ES) m/z 333 and 335 (M + +l). 

Example 32 

4-Bromo-A^-(2-pyrrolidin-l-ylethyl)benzenesulfonamide 

Starting material: 2-(pyrrolidin-l-yl)ethylamine: MS (ES) m/z 333 and 335 (M + +l). 
Example 33 

l-[(4-Bromophenyl)sulfonyl]-4-methyl-l,4-diazepane 

Starting material: 1 -methyl- 1,4-diazepane: MS (ES) m/z 333 and 335 (M + +l). 

Example 34 

4-Bromo-A^-[2-(-dimethylamino)propyl]benzenesulfonamide 

Starting material: 2-dimethylaminopropaneamine: MS (ES) m/z 321 and 323 (M + +l). 

Example 35 

4-Bromo-A^-[(l-ethylpyrrolidin-2-yl)methyl]benzenesulfonamide 

Starting material: (l-ethylpyrrolidin-2-yl)methylamine: MS (ES) m/z 347 and 349 (M + +l). 

Example 36 

4-Bromo-A^-[2-(diethyIamino)ethyl]benzenesulfonamide 

Starting material: A^-diethylethane-l,2-diamine: MS (ES) m/z 335 and 337 (M++1). 
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Example 37 ^ 

4-Bromo-A^-(2-pyridin-2-ylethyl)benzenesulfonamide 

Starting material: 2-pyridin-2-ylethylamine. The crude product was purified on a silica gel 
column using methanol/methylene chloride, (1:10), as the eluent: MS (ES) m/z 341 and 
343 (MM). 1 

Example 38 

4-Bromo-A^-[3-(dimethylamino)propyl]benzenesulfonamide 

Starting material: A/^-methylpropane-13-diamine: MS (ES) m/z 321 and 323 (M + +l). 

Example 39 

l-[(4-Bromophenyl)sulfonyl]-A^^V-dimethylpyrrolidin-3-amine 

A solution of dimethylpyrrolidin-3-ylamine (0.89 g, 7.8 mmol) in dioxane (5 mL) was 
added dropwise to a solution of 4-bromobenzenesulfonyl chloride (2.0 g, 7.8 mmol) in 
dioxane (5 mL) under vigorous stirring and cooling on ice-bath. The mixture was stirred 30 
min, and then diluted with diethyl ether (10 mL). The mixture was filtered and evaporation 
of the filtrate gave 2.6 g of a brown oil: MS (ES) m/z 333 and 335 (MM). 

The following Examples, 40 - 42, were synthesized as described for Example 39: 
Example 40 

4-[(4-Bromophenyl)sulfonyl]morpholine 

Starting material: morpholine. The title compound crystallized from the filtrate as long 
needles: MS (ES) m/z 306 and 308 (M + +l). 

Example 41 

4-Bromo-A^-isopropyl-A^-(2-methoxyethyl)benzenesulfonamide 

Starting material: isopropyl-(2-methoxyethyl)amine: MS (ES) m/z 336 and 338 (M + +l). 



Example 42 

4-Bromo-Ar.(2.methoxy-l-methylethyl)benzenesulfonamide 
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Starting material: 2-methoxy-l-methylethylamine. The crude product was purified on a 
silica gel column using hexane/ethyl acetate, (4:1): MS (ES) m/z 308 and 310 (MM). 

Example 43 

4-Bromo-A? r -[2-(dimethylamino)ethyl]benzamide 

A mixture of p-bromobensoic acid (1 g, 4.97 mmol) in thionyl chloride (10 mL) was 
refluxed for 10 min and then cooled to room temperature and the thionyl chloride was 
evaporated in vacuo. The residue was dissolved in methylene chloride (10 mL) and the 
solution was cooled to 0 °C. 2-Dimethylaminoethylamine (0.52 mL, 4.73 mmol) was 
added dropwise and the mixture was stirred at room temperature for 24 h. The mixture was 
acidified with 1 M HC1 and washed with methylene chloride. The water phase was 
alkalized with 1 M NaOH (aq) and extracted with methylene chloride. The combined 
organic phases were dried (MgS0 4 ), and the solvent was removed in vacuo affording 1.07 
g (84% yield) of the title compound as a white solid: mp 67-69 °C; ! H NMR (DMSO-d6, 
400 MHz) 5 8.06 (d, J = 8 Hz, 2 H), 7.98 (d, J = 8 Hz, 2 H), 3.67 (t, 2 H), 2.80 (s, 6 H), 
2.49 (s, 2 H); 13 C NMR (DMSO-d6, 100 MHz) 8 165.2, 133.6, 131.3, 129.3, 124.9, 58.0, 
45.2, 37.3; MS (EI) m/z 273 (M + +l). 

Example 44 

4-Bromo-^-[2-(dimethylamino)ethyI]-iV-methylbenzamide 

The title compound was prepared as described for Example 43 using N*fl [ ,7V 2 - 
trimethylethane-l,2-di amine. Purification on a silica gel column using 
chloroform/methanol, (95:5), as the eluent gave 0.98 g (72% yield) of the title compound 
as a yellow oil: *H NMR (CDC1 3 , 400 MHz) 8 7.48 (d, J = 8 Hz, 2 H), 7.23 (d, J = 9 Hz, 2 
H), 3.59 (br s, 1 H), 3.27 (br s, 1 H), 3.03 (s, 1 H), 2.94 (s, 2 H), 2.52 (br s, 1 H), 2.35 (br s, 
1 H), 2.26 (s, 3 H), 2.04 (s, 3 H); 13 C NMR (CDC1 3 , 100 MHz) 5 170.1, 135.3, 131.4, 
128.6, 123.5, 57.2, 56.4, 49.3, 45.6; MS (EI) m/z 285 (M + +l). 

Example 45 

AT-[2-Fluoro-4-[(4-methyl.l-piperazinyI)sulfonyl]phenyl]acetamide 

To solution of 4-(acetylamino)-3-fluorobenzenesulfonylfluoride (0.566 g, 2.4 mmol) in dry 
tetrahydrofuran (5 mL) was added Af-methy]piperazine (0.25 mL, 2.3 mmol) and 
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triethylamine (0.52 mL, 3.6 mmol) at room temperature. The mixture was stirred at room 
temperature for 5 days and then heated to 60 °C for 2 days. The mixture was cooled to 
room temperature and a precipitation was formed. The precipitation was filtered and 
washed with cold methylene chloride and dried in vacuo to give 0.724 g (95% yield) of the 

title compound as a white solid: *H NMR (CD 3 CN, 400 MHz) 8 8.45 (m, 2 H), 7.48 (m, 2 

i 

H), 2.96 (t, 7 = 5 Hz, 4 H), 2.38 (t, J = 5 Hz, 2 H), 2.17 (s, 3 H), 2. 16 (s, 3 H); X3 C NMR 
(CD 3 CN, 100 MHz) 8 170.5, 153.9, 151.4, 132.4, 131.4, 131.4, 125.4, 122.5, 118.3, 115.8, 
1 15.5, 54.8, 47.0, 45.9, 24.6; MS (ESP) m/z 316 (M + +l). 

Example 46 

2-MethyI-4-[(4-methylpiperazin-l-yl)sulfonyl]aniline 

A suspension of 2-aminotoluene-5-sulfonic acid (10.1 g, 54 mmol) in thionyl chloride (80 
mL) and iV,A^dimethylformamide (0.5 mL) was refluxed for 28 h to give a dark solution. 
The solvent was evaporated and the resulting residue was suspended in 
tetrahydrofuran/methylene chloride (100:50 mL). 1-Methylpiperazine (25 mL, 225 mmol) 
was added carefully, and the resulting mixture was stirred at room temperature for 45 min. 
The solvent was evaporated and the crude product was purified by column chromatography 
using methylene chloride/methanol, (9:1), as the eluent to give 6.34 g (44% yield) of the 
title compound; *H NMR (CDC1 3 , 400 MHz) 8 7.39 (m, 2 H), 6.66 (m, 1 H), 4.07 (s, 2 H), 
3.06 (br s, 4 H), 2.58 (br s, 4 H), 2.33 (s, 3 H), 2.15 (s, 3 H); 13 C NMR (CDC1 3 , 100 MHz) 
8 149.6, 130.6, 128.1, 123.3, 122.0, 114.2, 54.3,45.9,45.8, 17,7. 

Example 47 

l-[(4-Bromo-3-methylphenyI)sulfonyl]-4-methylpiperazine 

A solution of sodium nitrite (0.385 g, 5.58 mmol) in water (2 mL) was added dropwise to a 
stirred solution of 2-methyl-4-[(4-methylpiperazin-l-yl)sulfonyl]aniline (1.2 g, 4.45 mmol) 
in HBr (aq. cone. 17 mL) and water (10 mL) at 5 °C. The resulting mixture was stirred at 5 
°C for 30 min and a solution of CuBr (0.332 g, 2.31 mmol) in HBr (aq. cone. 12 mL) was 
added. The resulting mixture was stirred at 5 °C for 20 min, and at 70 °C for 1 h. The 
reaction mixture was allowed to cool to room temperature and ice was added carefully to 
give an orange precipitate. The crystals were collected, washed with water and purified by 
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column chromatography on silica using methylene chloride /methanol, (9:1), as the eluent 
to give 0.62 g (42% yield) of the title compound as white crystals; ! H NMR (CDC1 3 , 400 
MHz) 5 7.68 (d, / = 8 Hz, 1 H), 7.58 (d, J = 2 Hz, 1 H), 7.40 (dd, J = 8, 2 Hz, 1 H), 3. 10 
(br s, 4 H), 2.61 (br s, 4 H), 2.46 (s, 3 H), 2.33 (s, 3 H); 13 CNMR (CDC1 3 , 100 MHz) 8 
139.8, 134.6, 134.0, 130.8, 129.7, 126.6, 53.8, 45.5, 45.4, 23.3; MS (TSP) 333 and 335 
(M++1). 

Example 48 

2-FIuoro-4-[(4-methyl-l-piperazinyl)sulfonyl]benzenamine 

A^-[2-FluorO"4-[(4-methyl-l-piperazinyl)sulfonyl]phenyl]acetamide (0.724 g, 2.3 mmol) in 
HC1 (30 mL, 18% in water) was heated at 1 10 °C for 30 min. The solution was cooled to 0 
°C and aqueous NaOH (cone. 46%) was added dropwise until the solution reached pH 5 
and a precipitate was formed. The mixture was stirred at room temperature for 20 min then 
the precipitate was filtered and washed with cold water to give 0.484 g (75% yield) of the 
title compound as a off-white solid: *H NMR (CD 3 CN, 400 MHz) 8 7.31 (m, 2 H), 6.89 
(m, 1 H), 4.91 (br s, 2 H), 3.01 (br s, 4 H), 2.56 (br s, 2 H), 2.29 (s, 3 H); 13 C NMR 
(CD 3 CN, 100 MHz) 8 150.5, 148., 140.6, 140.5, 125.1, 125.0, 121.9, 121.9, .117.0, 115.1, 
1 15.0, 1 14.7, 1 14.5, 53.1, 45.0, 43.9; MS (ESP) m/z 272 and 274 (M + +l). 

Example 49 

l-[(4-Bromo-3-fluorophenyl)sulfonyl]-4-methylpiperazine 

To a solution of 2-fluoro-4-[(4-methyl-l-piperazinyl)sulfonyl]benzenamine (0.430 g, 1.57 
mmol) in HBr (5 mL, 46%, in water) was added sodium nitrite (0.13 g, 1.89 mmol), in 
water (2 mL), dropwise at 0-5 °C After 30 min of stirring at 0-5 °C, CuBr (75 mg, 0.52 
mmol) in HBr (1 mL, 46% in water) was added dropwise and the resulting mixture was. 
stirred at 70 °C for 1 h. Cold water and ice was added and the solution was alkalyzed with 
saturated NaC0 3 (aq) and a precipitate was formed. The water mixture was partitioned 
between water and methylene chloride. The water phase was extracted with methylene 
chloride (3 times), the combined organic phases were dried (MgS0 4 ) and evaporated in 
vacuo. The product was purified by column chromatography using methylene chloride 
/methanol, (95:5), as the eluent to give 0.256 g (48% yield) of the title compound as a 
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beige colored solid: ! H NMR (CD 3 CN, 400 MHz) 8 7.86 (m, 1 H), 7.57 (m, 1 H), 7.47 (m, 
1 H), 2.99 (t, 7 = 5 Hz, 4 H) 2.38 (t, J = 5 Hz, 4 H), 2.18 (s, 3 H); 13 C NMR (CD 3 CN, 100 
MHz) 5 159.8, 157.3, 136.9, 136.9, 134.4, 124.4, 124.4, 117.0,115.6, 115.4, 114.1, 113.9, 
53.4, 45.7, 44.5; MS (ESP) m/z 339 (M + +l). 

Example 50 

44(4-Methylpiperazina-yl)sulfonyl]-2-(trifluoromethyl)aniline 

Chlorosulfonic acid (6.5 mL, 96 mmol) was added to 2-(trifluoromethyl)aniline (5.0 mL, 
40 mmol) under stirring to give a solid that was slowly dissolved upon heating. The 
mixture was heated at 60 °C for 2 h, allowed to cool to room temperature and was poured 
over ice to give a white solid. The solid was filtered off, dissolved in tetrahydrofuran (30 
mL) and 1-methylpiperazine (4.5 mL, 41 mmol) was added. The resulting mixture was 
stirred at room temperature for 20 min, and the solvent was evaporated to give the crude 
product. Purification by column chromatography on silica using methylene chloride 
/methanol, (9:1), as the eluent gave 0.414 g (3% yield) of the title compound as white 
crystals: ! H NMR (CDC1 3 , 400 MHz) 5 7.79 (m, 1 H), 7.62 (m, 1 H) r 6.78 (d, J = 9 Hz, 1 
H), 4.68 (br s, 2 H), 3.04 (br s, 4 H), 2.52 (br s, 4 H), 2.30 (s, 3 H). 

Example 51 

l-{[4-Bromo-3-(tri£luoromethyl)phenyl]sulfonyl}-4-methylpiperazine 

The title compound was prepared as described for Example 47 using 4-[(4- 
methylpiperazin-l-yl)sulfonyl]-2-(trifluoromethyl)aniline: yield 32%; *H NMR (CDC1 3 , 
400 MHz) 5 8.02 (d, J = 2 Hz, 1 H), 7.90 (d, J = 8 Hz, 1 H), 7.74 (dd, / = 8, 2 Hz, 1 H), 
3.13 (br s, 4 H), 2.57 (br s, 4 H), 2.34 (s, 3 H); 13 C NMR (CDC1 3 , 100 MHz) 6 136.1, 
135.6, 131.6, 126.9, 123.4, 120.7, 53.7, 45.2, 45.1; MS (ES) 387 and 389 (MM). 

Example 52 

1- [(4-Bromo-2-fluoro-5-methyIpheny])sulfonyI]-4-methylpiperazine 

2- Bromo-4-fluoro-l-methylbenzene (1.5 g, 7.9 mmol) was cooled to 0 °C and 
chlorosulfonic acid (1.85 g, 15.9 mmol) was slowly added. The reaction mixture was 
allowed to warm to room temperature after 10 min and stirring was continued for 30 min. 
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The reaction mixture was then warmed to 80 °C and stirred for 3 h. The reaction mixture 
was cooled to room temperature and slowly added to an ice/water mixture. The precipitate 
was dissolved in a methylene chloride/tetrahydrofuran mixture, (10:1, 60 mL), and washed 
with a saturated sodium hydrogen carbonate solution. The organic layer was dried over 
magnesium sulfate. Filtration and removal of the solvent in vacuo yielded 1.3 g of the 
crude sulfonchloride that was dissolved in tetrahydrofuran (20 mL) and cooled to 0 °C. N- 
Methylpiperazine (2 mL) was added and stirring was continued for 30 min at room 
temperature. A saturate aqueous sodium hydrogencarbonate solution (20 mL) was added 
and the mixture was extracted with methylene chloride. The organic layer was dried over 
sodium sulfate. Filtration and removal of the solvent in vacuo gave a residue which was 
purified by chromatography on silica gel using a gradient ethyl acetate to ethyl 
acetate/methanol, (1:1), as the eluent to give 1.09 g (39% yield) of the title compound: *H 
NMR (DMSO-d6, 400 MHz) 5 7.86 (d, J = 10 Hz, 1 H), 7.72 (d, J = 8 Hz, 1 H), 3.04 (m, 4 
H), 2.38 (s, 3 H), 2.34 (m, 4 H), 2.14 (s, 3 H); MS (ES) m/z 352 (M + +l). 

Example 53 

l-[(4-Bromo-2,5-dimethylphenyl)sulfonyl]-4-methyIpiperazine 

The title compound was prepared as described for Example 52 using 2-bromo-l,4- 
dimethylbenzene, yield 32%: ! H NMR (DMSO-d6, 400 MHz) 5 7.71 (s, 2 H), 3.02 (m, 4 
H),2.48 (s, 3 H), 2.37 (s, 3 H), 2.32 (m, 4 H), 2.14 (s, 3 H). 

Example 54 

l-[(4-Bromophenyl)sulfonyl]piperidine 

Piperidine (3.0 g, 35.2 mmol) was added to a solution of 4-bromo-benzenesulfonyl 
chloride 4.5 g, 17.6 mmol) in methylene chloride (10 mL) at 0 °C. The mixture was stirred 
for 2 h, NaOH (aq) (1 M, 5 mL) was added and stirring was continued for 10 min. The 
organic phase was separated and diluted with methylene chloride (40 mL), washed with 
HC1 (aq) (1 M, 10 mL) and water. The organic phase was dried (sodium sulfate) and the 
solvent was evaporated to give 5.1 g (96% yield) of the title compound as a white solid: * 
13 C NMR (solvent, 100 MHz) 5 135.33, 132.16, 129.05, 127.48, 46.82, 25.04, 23.34; MS 
(ES) m/z 304 and 306 (M + +l). 
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The following Examples, 55 - 57, were synthesized as described for Example 54: 
Example 55 

l-[(4-Bromophenyl)sulfonyl]pyrrolidine 

5 Starting materials: pyrrolidine and 4-bromobenzenesulfonyl chloride. Yield 98% as a white 
solid: 13 C NMR (solvent, 100 MHz) 5 135.93, 132.17, 128.84, 127.39, 47.84, 25.13; MS 
(ES) m/z 290 and 292 (M + +l). 

Example 56 

10 l-[(4-Bromo-2,5-difluorophenyl)sulfonyl]piperidine 

Starting materials: piperidine and 4-bromo-2,5-difluorobenzenesulfonyl. Yield 96% as a 
white solid: MS (ES) m/z 340 and 342 (M + +l). 

Example 57 

is l-[(4-Bromo-2,5-difluorophenyl)sulfonyl]pyrrolidine 

Starting materials: pyrrolidine and 4-bromo-2,5-difluorobenzenesulfonyl chloride, yield 
97%: MS (ES) m/z 326 and 328 (M + +l). 

Example 58 

20 tert-Buty\ 4-[(4-bromophenyl)sulfonyl]piperazine-l-carboxylate 

4-Dimethylaminopyridine (16 mg, 0.13 mmol) and di-tert-butyl dicarbonate (0.317 g, 1.45 
mmol) was added to a stirred solution of l-[(4-bromophenyl)sulfonyl]piperazine (0.40 g, 
1.31 mmol) in tetrahydrofuran (12 mL) and the resulting mixture was stirred at room 
temperature for 30 min. The solvent was evaporated and the crude product purified by 
25 chromatography on silica gel using heptane/ethyl acetate, (2:1), as the eluent to give 0.506 
g (95% yield) of the title compound: *H NMR (CDC1 3 , 400 MHz) 5 7.70 (m, 2 H), 7.61 (m, 
2 H), 3.52 (t, J = 5 Hz, 4 H), 2.98 (t, J = 5 Hz, 4 H), 1.42 (s, 9 H); lj C NMR (CDCI3, 100 
MHz) 8 154.3, 134.7, 132.7, 129.4, 128.4, 80.7, 46.0, 28.5. 



30 Example 59 

l-(4-Bromobenzoyl)-4-methylpiperazine 
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4-Bromobenzoic acid (3.0 g, 14.9 mmol) was dissolved in refluxing thionyl chloride (35 
mL) and the solution was heated under reflux for 1 h and then cooled to room temperature. 
The solvent was evaporated, co-evaporated with toluene (3x40 mL), and the resulting solid 
was dried in vacuo. The solid was dissolved in methylene chloride (18 mL), cooled on ice- 
bath, and 1-methylpiperazine (1.5 mL, 13.6 mmol) was added dropwise to give a solid. 
Methylene chlpride/K 2 C03 (saturated, aq.) was added and the aqueous phase was extracted 
with methylene chloride. The combined organic phases were dried over Na 2 S0 4 , filtered, 
and the solvent was evaporated to give 3.86 g (91% yield) of the title compound: *H NMR 
(DMSO-d6, 300 MHz) 8 7.64 (d, J = 8 Hz, 2 H), 7.34 (d, J = 8 Hz, 2 H), 3.59 (m, 4 H), 
2.34 (m, 4 H), 2.21 (s, 3 H); MS (ES) 283 and 285 (M++1). 

Example 60 

3-(4-Bromophenoxy)-l-methylpyrrolidine 

A mixture of p-bromophenol (0.5 g, 2.89 mmol), l-methyl-3-pyrrolidionol(0.38 ml, 3.47 
mmol) and triphenylphosphine (0.91 g, 3.47 mmol) was dissolved in anhydrous 
tetrahydrofuran (8 mL) and cooled to 0 °C. Diethyl azodicarboxylate (0.55 ml, 3.47 mmol) 
was added dropwise and the resulting mixture was stirred at room temperature overnight. 
The solvent was evaporated and the residue partioned between water and ethyl acetate. The 
organic phase was washed twice with water, dried (MgS0 4 ) and the solvent was 
evaporated. The product was purified by column chromatography on silica using 
methylene chloride/methanol, (98:2), as the eluent to give the title compound as a clear oil 
which crystallized on standing, yield 77%: 3 H NMR (DMSO-d6, 400 MHz) 8 7.36 (d, J = 
9 Hz, 2 H), 6.80 (d, J = 9 Hz, 2 H), 4.83 (m, 1 H), 2.73 (m, 1 H), 2,64 (m, 1 H), 2.59 (m, 1 
H), 2.34 (m, 2 H), 2.25 (s, 3 H), 1.73 (m, 1 H); 13 C NMR (DMSO-d6, 100 MHz) 5 165.6, 
132.1, 117.3, 111.7, 76.9, 61.6, 54.5, 41.6, 32.2; MS (ESP) m/z 258 (M + +l). 

Example 61 

ter/-Butyl 4-[2-(4-bromophenoxy)ethyl]piperazine-l-carboxylate 

Diethyl azodicarboxylate (1.72 mL, 10.9 mmol) was added dropwise to a cooled (0°C) 
solution of terf-butyl 4-(2-hydroxyethyl)piperazine-l-carboxylate (2.10 g, 9.1 mmol; 
described in: Xue, C. B. Bioorg. Med. Chem. 1997, 5, 693.), 4-bromophenol (1.58 g, 9.1 
mmol), and triphenylphosphine (3.10 g, 1 1.9 mmol) in tetrahydrofuran (30 mL). The 
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resulting mixture was stirred at room temperature for 23 h and the solvent was evaporated. 
Purification bytchromatography on silica using methylene chloride/methanol/triethylamine, 
(95:5:0.1), as. the eluent gave 0.50 g (14% yield) of the title compound: J H NMR (DMSO- 
d6, 300 MHz) 8 7.43 (m, 2 H), 6.92 (m, 2 H), 4.06 (t, J = 6 Hz, 2 H), 3.30 (t, J = 5 Hz, 4 
H), 2.69 (t, J = 6 Hz, 2 H), 2.42 (t, 7 = 5 Hz, 4 H), 1 .39 (s, 9 H). 

i 

i , 

The following Examples, 62 - 65, were synthesized as described for Example 61: 
Example 62 

terf-Butyl 4-[2-(4-bromo-2,5-difluorophenoxy)ethyl]piperazine-l-carboxylate 

Starting material: 4-bromo-2,5-difluorophenol, yield 62%: *H NMR (DMSO-d6, 300 
MHz) 5 7.67 (dd, 7=11,7 Hz, 1 H), 7.38 (dd, 7 = 10, 8 Hz, 1 H), 4.18 (t, 7 = 6 Hz, 2 H), 
3.30 (m, 4 H), 2.73 (t, 7 = 6 Hz, 2 H), 2.43 (m, 4 H), 1.39 (s, 9 H); MS (ES) 421 and 423 
(MM). 

Example 63 

4-[2-(4-Bromo-2,5-difluorophenoxy)ethyl]morpholine 

Starting material: 4-bromo-2,5-difluorophenol and 4-(2-hydroxyethyl)morpholine, yield 
55%: l H NMR (DMSO-d6, 300 MHz) 5 7.68 (dd, 7 = 11, 7 Hz, 1 H), 7.39 (dd, 7=11,8 
Hz, 1 H), 4.18 (t, 7 = 6 Hz, 2 H), 3.56 (t, 7 = 5 Hz, 2 H), 2.70 (t, 7 = 6 Hz, 2 H), 2.46 (t, 7 = 
5Hz,4H), 1.18 (m, 2 H). 

Example 64 

l-[2-(4-Bromo-3,5-dimethylphenoxy)ethyl]-4-methylpiperazine 

Starting material: 2-(4-methylpiperazin-l-yl)ethanol (described in: Ide, W. S. et al, 7. Am. 
Chem. Soc. 1954, 75, 1122) and 4-bromo-3,5-dimethylphenol, yield 64%: ] HNMR 
(DMSO-d6, 300 MHz) 5 6.80 (s. 2 H), 4.02 (t, 7 = 6 Hz, 2 H), 2.65 (t, 7 = 6 Hz, 2 H), 2.46 
(m, 4 H), 2.31 (m, 10 H), 2.14 (m, 3 H). 



Example 65 

l-[2-(4-Bromo-3-methylphenoxy)ethyl]-4-methylpiperazine 
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Starting material: 2-(4-methylpiperazin-l-yl)ethanol (described in: Ide, W. S. et al, 7. Am. 
Chem. Soc. 1954, 76, 1 122) and 4-bromo-3-methylphenol, yield 83%: *H NMR (DMSO- 
d6, 300 MHz) 5 7.42 (d, 7 = 9 Hz, 1 H), 6.97 (d, 7 = 3 Hz, 1 H), 6.72 (dd, 7 = 9, 3 Hz, 1 H), 
4.03 (t, 7 = 6 Hz, 2 H), 2.65 (t, 7 = 6 Hz, 2 H), 2.46 (m, 4 H), 2.29 (m, 7 H), 2. 14 (s, 3 H); 
MS(ES)313and315(M + +l). 

Example 66 

l-[2-(4-Bromo-2,5-difluorophenoxy)ethyl]pyrrolidine 

A solution of 4-bromo-2,5-difluorophenol (0.36 g, 1.7 mmol), l-(2-chloroethyl)pyrrolidine 
hydrochloride (0.38 g, 2.2 mmol), and potassium carbonate (0.86 g, 6.2 mmol) in N,N- 
dimethylformamide (10 mL) was stirred at 80 °C for 16 h. The solution was cooled to 
room temperature, water was added and the aqueous phase was extracted with methylene 
chloride. The combined organic phases were evaporated, co-evaporated with toluene (4x30 
mL), and the resulting solid was dried under vacuum to give 0.51 g (97% yield) of the title 
compound: *H NMR (DMSO-d6, 300 MHz) 8 7.68 (dd, 7= 1 1, 7 Hz, 1 H), 7.37 (dd, 7 = 
10, '8 Hz, 1 H), 4.15 (t, 7 = 6 Hz, 2 H), 2.79 (t, 7 = 6 Hz, 2 H), 2.50 (m, 4 H), 1.67 (m, 4 H). 

Example 67 

5-Bromo-A^^V-dimethyIthiophene-2-sulfonamide 

5-Bromothiophene-2-sulfonyl chloride (1 g, 3.8 mmol) was dissolved in tetrahydrofuran 
(20 mL) and the solution was cooled to 0 °C. Dimethylamine (8 mL, 2 M in ethanol, 16 
mmol) was added and stirring was continued for 20 min. The reaction mixture was allowed 
to warm to room temperature and water (20 mL) and ethyl acetate (40 mL) were added. 
The layers were separated and the aqueous layer was extracted with ethyl acetate. The 
combined organic layers were dried over magnesium sulfate. Filtration and removal of the 
solvent in vacuo gave a residue which was purified by column chromatography on silica 
using a gradient heptane/ethyl acetate (100:0 -> 0:100) to give 1 g (97% yield) of the title 
compound as a solid: l H NMR (CDC1 3 , 400 MHz) 5 7.31 (d, 7 = 4 Hz, 1 H), 7.15 (d, 7 = 4 
Hz, 1 H), 2.77 (s, 6 H); MS (ES) m/z 270 and 272 (M++1). 

Example 68 

tert-Butyl 4-(5-bromo-2-furoyl)piperazine-l-carboxylate 
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l-(2-Furoyl)piperazine (2 g, 1 1.1 mmol) and sodium acetate (1.8 g, 22 mmol) were 
dissolved in acetic acid (40 mL, 0.7 mmol). Bromine was added dropwise and the solution 
was stirred for 12 h. The solution was poured on ice (300 mL) and the aqueous solution 
was neutralized with solid sodium carbonate. The aqueous solution was extracted with 
chloroform and the combined organic layers were dried over magnesium sulfate. Filtration 
and removal of solvent in vacuo gave a residue, which was dissolved in tetrahydrofuran 
(10 mL). Di-tert-butyldicarbonate (2.6 g, 12 mmol) was added and the reaction mixture 
was stirred for 30 min at room temperature. The solvent was removed in vacuo and the 
residue was purified by column chromatography on silica gel using a gradient ethyl 
acetate/heptane (1:100 -> 0:100) as the eluent to give 263 mg (7% yield) of the title 
compound as a white solid: ] H NMR (DMSO-d6, 400 MHz) 8 6.82 (m, 1 H), 6.24 (m, 1 
H), 3.61 (m, 4 H), 3.34 (m, 4 H), 1.31 (s, 9 H); MS (ES) m/z 359 and 361 (M + +l). 

The following Examples 69 - 71 were synthesized as described for Example 7: 

Example 69 

3-Ethyl-4-[(4-methylpiperazin-l-yl)sulfonyl]phenyIboronic acid 

Starting material: l-[(4-bromo-2-ethylphenyl)sulfonyl]-4-methylpiperazine, yield 55%: 
*HNMR (CD3OD, 400 MHz) 5 7.78 (d, J= 8 Hz, 1 H), 7.73 (s, 1 H), 7.63 (d, / = 8 Hz, 1 
H), 3.22 (m, 4 H), 3.01 (q, / = 8 Hz, 2 H), 2.66 (m, 4 H), 2.40 (s, 3 H), 1 .27 (t, J = 8 Hz, 3 
H); 13 CNMR (CD3OD, 100 MHz) 8 144.3, 138.1, 136.1, 132.3, 130.1, 55.2,45.8,45.6, 
27.6, 16.9. 

Example 70 

44(4-Methylpiperaziri-l-yl)sulfonyl]-3-(trifluoromethoxy)phenyIboronic acid 

Starting material : 1 - { [4-bromo-2-(trifluoromethoxy)phenyl]sulfonyl } -4-methylpiperazine, 
yield 61%: J H NMR (CD 3 OD, 400 MHz) 8 7.73 (d, J = 8 Hz, 1 H), 7.62 (m, 2 H), 3.19 (m, 
4 H), 2.47 (m, 4 H), 2.26 (s, 3 H); 13 C NMR (CD3OD, 100 MHz) 8 146.6, 132.7, 130.7, 
126.7, 126.3, 125.8, 123.3, 120.7, 55.4, 46.7, 46,0; MS (TSP) m/z 369 (M + +l). 
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Example 71 

4-{[4-(^r^Butoxycarbonyl)piperazin-l-yI]sulfonyl}phenylboronicacid 

Starting material: ^rr-butyr4-[(4-bromophenyl)sulfonyl]piperazine-l-carboxylate, yield 
94%: J H NMR (CD 3 OD, 400 MHz) 8 7.93 (m, 2 H), 7.74 (m, 2 H), 3.49 (br s, 4 H), 2.95 
(br s, 4 H), 1.40 (s, 9 H); 13 CNMR (CD 3 OD, 400 MHz) 8 156.1, 135.6, 81.9, 47.3, 28.6. 

Example 72 

2,5-Difluoro-4-(piperidin-l-ylsulfonyl)phenylboronic acid 

n-Butyllitium ( 13 mL, 22.1 mmol) was added dropwise over 30 min to a cooled (-78 °C) 
solution of l-[(4-bromo-2,5-difluorophenyl)sulfonyl]piperidine (2.5 g, 7.35 mmol) and 
triisopropyl borate (4.5 g , 22.1 mmol) in anhydrous tetrahydrofuran (15 mL) under 
nitrogen atmosphere. The reaction mixture was stirred for 12 h while the temperature was 
allowed to reach room temperature. HC1 (aq) (5 mL, 2 M) was added and stirring was 
continued for 30 min. Additional methylene chloride (100 mL) was added and the organic 
phase was washed with HC1 (aq) (20 mL, 2 M). The organic phase was dried (sodium 
sulfate) and evaporated. The remaining residue was purified by reversed phase 
chromatography (C-18) using a gradient water/ace tonitrile to give L2 g (53% yield) of the 
title compound: *H NMR (CD 3 OD, 400 MHz) 8 7.41 (dd, J = 10, 5 Hz, 1 H), 7.37 (dd, J = 
4, 4 Hz, 1 H), 3.12 (m, 4 H), 1.58 (m, 4 H), 1,47 (m, 2 H); MS (ES) mft 306 (M + +l) 

The following Examples, 73 - 76, were synthesized as described for Example 72: 
Example 73 

2,5-Difluoro-4-(pyrrolidin-l-ylsulfonyl)phenylboronic acid 

Starting material: l-[(4-bromo~2,5-difluorophenyl)sulfonyl]pyrrolidine. Yield 48% *H 
NMR (CD3OD/CDCI3, (1:1), 400 MHz) 8 6.68 (d, J = 8 Hz, 1 H), 6.23 (dd, /= 2, 2 Hz, 1 
H), 2.50 (m, 4 H), 1.31 (m, 4 H); MS (ES) rn/z 292 (MM). 

Example 74 

4-(Pyrrolidin-l-ylsulfonyl)phenylboronic acid 

Starting material: l-[(4-bromophenyl)sulfonyl]pyrrolidine. Purification on a silica gel 
column using a gradient of methylene chloride to methylene chloride /ethanol, (1:1), gave 
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the title compound as a white solid, yield 70%: 13 C NMR (CDCI3/CD3OD (1:1), 100 MHz) 
5 136.79, 133.50, 125.48, 47.19, 24.30; MS (ES) m/z 256 (M + +l). 

Example 75 

4-(Piperidin-l-ylsuIfonyI)phenylboronic acid 

Starting material: H(4-bromophenyl)sulfonyl]piperidine, Yield 78% as a white solid: l3 C 
NMR (CDCI3/CD3OD (1:1), 100 MHz) 5 136.35, 133.56, 125.84, 46.39, 24.87, 24.52, 
22.76; MS (ES) 270 (MM). 

Example 76 

4-[(Dimethylamino)sulfonyl]phenylboronic acid 

Starting material: 4-bromo-jV,A^dimethylbenzenesulfonamide. Purification by 
chromatography on a silica gel column using a gradient methylene chloride to methylene 
chloride/methanol, (2:1), as the eluent gave the title compound, yield 60%: MS (ES) m/z 
230 (M + +l). 

Example 77 

4-((Methyl(-l-methylpyrrolidin-3-yl)amino)sulfonyl)phenylboronic acid 

To a solution of 4-bromo-iV-methyl-Ar-(l-methylpyrrolidin-3-yl)benzenesulfonamide (333 
mg, 1 mmol) and triisopropyl borate (1146 ul, 5 mmol) in tetrahydrofuran (7 mL) was 
added n-butyllithium (2 mL, 2.5 M solution in hexane) slowly at -78 °C. The mixture was 
stirred at -78 °C for 16 h and then heated to room temperature. 2 mL of water was added, 
and the mixture was stirred for another 30 mih. A two-phase system has formed, where the 
light phase was discarded. 1 g of celite was added to the aqueous phase and the solvent was 
removed by evaporation. Chromatography on silica using a gradient of methylen chloride 
(100%) to methanol (100%) followed by methanol (100%) to methanol/water, (1:1), 
afforded 300 mg of the title compound after removal of the sol vents:. MS (ES) m/z 299 
(M++1). 

The following Examples 78 - 80 were synthesized as described for Example 77: 
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Example 78 

4-((4-Acetylpiperazin-l-y])sulfonyl)phenylboronic acid 

Starting material: l-acety]-4-[(4-bromophenyl)sulfonyl]piperazine: MS (ES) m/z 313 
(M*+l). 

Example 79 , 

4-(((2-Dimethylamino)ethyl)(ethyl)amino)sulfonyl)phettylboronic acid 

Starting material: 4-bromo-iV-[2-(dimethylamino)ethyl]-^-ethylbenzenesulfonamide: MS 
(ES) m/z 301 (M++1). 

Example 80 

4-((3-Dimethylamino)pyrrolidin-l-yl)sulfonyI)phenylboronic acid 

Starting material: l-[(4-bromophenyl)sulfonyl]-^-dimethylpyiTolidin-3-amine: MS (ES) 
m/z 299 (M^+l). 

Example 81 

4-(((2-Dimethylamino)-l-methyIethy])amino)suIfony])phenylboronic acid 

To a solution of 4-bromo-AT-[2-(dimethylamino)-l-methylethyl]benzenesulfonamide (286 
mg, 1 mmol) and triisopropyl borate (1 146 uL, 5 mmol) in tetrahydrofuran (7 mL) was 
added n-buthyl lithium (2 mL, 2.5 M solution in hexane) slowly at .-78 °C The mixture 
was stirred at -78 °C for 16 h and then heated to room temperature. Water (2 mL) was 
added, and the mixture was stirred for another 30 min. A two-phase system has formed, 
where the light phase was discarded. Celite (1 g) was added to the aqueous phase and the 
solvent was removed by evaporation. The celite was packed in a reservoir on top of 5 g of 
C-18 silica, and eluted with 40 mL of water followed by evaporation in vacuo: MS (ES) 
m/z287 (M + +l). 

The following Examples 82 - 96 were synthesized as described for Example 81: 
Example 82 

4-((3-Pyrrolidin-l-ylpropyl)amino)sulfonyl)phenyIboronic acid 
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Starting material: 4-bromo-iV-(3-pyrrolidin-l-ylpropyl)benzenesulfonamide: MS (ES) m/z 
313 (MM). ■ ' 

i 

Example 83 

4-((Methyl-(l-methylpiperidin-4-yl)amino)sulfonyl)phenylboronic acid 

Starting material: 4-bromo-N-methyl-iV-(l-methylpiperidin-4-yl)benzenesulfonaTnide: MS 
(ES) m/z 313 (MM). 

Example 84 

4-(((Dimethylamino)propyl)(methyl)amino)sulfonyl)phenylboronic acid 

Starting material: 4-bromo-iV-[3-(dimethylamino)propyl]-Ar-methylbenzenesulfonainide: , 
MS (ES) m/z 301 (MM). 

Example 85 

4-(Morpholin-4-ylsulfonyl)phenylboronic acid 

Starting material: 4-[(4-bromophenyl)sulfonyl]morpholine: MS (ES) m/z 342 (MM). 
Example 86 

4-(((3-(4-Methylpiperazin-l-yl)propyl)amino)sulfonyl)phenylboronic acid 

Starting material: 4-bromo-7V-[3-(4-methylpiperazin--l-yl)propyl]benzenesulfonamide: MS 
(ES) m/z 342 (MM). - 

Example 87 

4-((4-EthyIpiperazin-l-yl)sulfonyl)phenylboronic acid 

Starting material: l-[(4-bromophenyl)sulfonyl]-4-ethylpiperazine: MS (ES) m/z 299 
(MM). 

Example 88 

4-((2-Pyrrolidin-l-ylethyl)amino)sulfonyl)phenylboronic acid 

Startingmaterial: 4-bromo-iV-(2-pyrrolidin-l-ylethyl)benzenesulfonamide: MS (ES) m/z 
299 (MM). 
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Example 89 

4-((4-Methyl-l ? 4-diazepan-l-yl)sulfonyl)phenylboronicacid 

Starting material: l-[(4-bromophenyl)sulfonyl]-4-methyl-l,4-diazepane: MS (ES) m/z 299 
(M++1). 

Example 90 

4-(((2-Dimethylamino)propyl)amino)sulfonyl)phenylboronic acid 

Starting material: 4-bromo-7V-[2-(dimethylamino)propyl]benzenesulfonamide: MS (ES) 
m/z 287 (MM). 

Example 91 

4-((Isopropyl-(2-methoxyethyI)amino)sulfonyl)phenylboronic acid 

Starting material: 4-bromo-7V-isopropyl-//-(2-methoxyethy])benzenesulfonamide: MS (ES) 
m/z 302 (M++1). 

Example 92 

4-((((l -Ethylpy rrolidin-2-yl)amino)sulf onyl)phenylboronic acid 

Starting material: 4-bromo-A^-[(l-ethylpyrrolidin-2-yl)methyl]benzenesulfonamide: MS 
(ES)m/z313(M + +l); 

Example 93 

4-(((2-Diethylamino)ethyl)amino)sulfonyl)phenylboronic acid 

Starting material: 4-bromo-A^-[2-(diethyIamino)ethyl]benzenesulfonamide: MS (ES) m/z 
301 (MM). 

Example 94 

4-(((2-Pyridin-2-ylethyl)amino)sulfonyl)phenylboronicacid 

Starting material: 4-bromo-iV-(2-pyridin-2-ylethyl)benzenesulfonamide: MS (ES) m/z 307 
(M + +l). 

Example 95 

4-(((2-Methoxy-l-methylethyl)amino)sulfonyl)phenylboronic acid 
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Starting material: 4-bromo-7V-(2-methoxy-l-methylethyl)benzenesulfonamid^ (ES) 
m/z 21 A (M++1). 

Example 96 

4-(((3-Dimethylamino)propyl)amino)sulfonyl)phenylboronic acid 

Starting material: 4-bromo-^[3-(dimethylamino)propyl]benzenesulfonamide: MS (ES) 
m/z287(M + +l). 

Example 97 

terf-Butyl 4-[(dimethylamino)methyl]pyridin-3-ylcarbamate 

ter/-Butyl 4-formylpyridin-3-ylcarbamate (0.10 g, 0.45 mmol) and dimethyl ammonium 
hydrochloride was mixed in methylene chloride (2 mL) and stirred for 30 min. Sodium 
triacetoxyborohydride (0.19 g, 0.90 mmol) was added and the resulting mixture was stirred 
for 1 h. The crude product mixture was pre-adsorbed onto silica and purified by 
chromatography on silica gel using gradient heptane to heptane/ethyl acetate, (1:1), as the 
eluent to give 53 mg (47% yield) of the title compound as a oil: MS (ES) m/z 252 (M + +l). 

Example 98 

4-[(Dimethylamino)methyl]pyridin-3-amine 

Trifluoroacetic acid, 50% in methylene chloride (10 mL), was added to ter/-butyl 4- 
[(dimethylamino)methyl]pyridin-3-ylcarbamate (0.20 g, 0.796 mmol). The reaction 
mixture was stirred for 2 h. The solvent was evaporated and the crude product was 
dissolved in water (5 mL) and freeze-dried to give 0.1 15 g (95% yield) of the title 
compound as a brown oil: ] H NMR (CDC1 3 , 400 MHz) 5 7.85 (s, 1 H), 7.67 (d, J = 5 Hz, 1 
H), 6.93 (d, 7 = 5 Hz, 1 H), 3.33 (s, 2 H), 2.12 (s, 6 H); MS (ES) m/z 152 (M + +l). 

Example 99 

4-(Pyrrolidin-l-ylmethyl)pyridin-3-amine 

terf-Butyl 4-(pyrrolidin-l-ylmethyl)pyridin-3-ylcarbamate (1 g, 3.6 mmol) was dissolved 
in methylene chloride (20 mL) and trifluoroacetic acid (3 mL, 39 mmol) was added and 
stirring was continued for 30 min. The solvent was removed in vacuo and ethyl acetate (5 
mL) were added and removed in vacuo. This procedure was repeated 3 times. The residue 
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was dissolved in methanol (50 mL) and DOWEX-OH was added until the methanolic 
solution was basic. Filtration and removal of the solvent in vacuo gave the title 0.57 g 
(90% yield) of the tide compound: *H NMR (CD 3 OD, 400 MHz) 8 7.92 (s, 1 H), 7.75 (d, J 
= 5 Hz, 1 H), 7.05 (d, J = 5 Hz, 1 H), 3.61 (s, 2 H), 2.49 (m,.4 H), 1.79 (m, 4 H); MS (ES) 
m/z 178 (M'+l). 

The following Examples, 100 - 101, were synthesized as described for Example 99: 
Example 100 

4-(2-Pyrrolidin-l-ylethyI)pyridin-3-amine 

Starting material: tert-buty] 4-(2-pyrrolidin-l-ylethyl)pyridin-3-ylcarbamate, yield 80%: 
*H NMR (CD 3 OD, 400 MHz) 8 7.95 (s, 1 H), 7.75 (d, J = 5 Hz, 1 H), 7.04 (d, J = 5 Hz, 1 
H), 2.75 (m, 4 H), 2.66 (m, 4 H), 1.86 (m, 4 H); MS (ES) m/z 192 (M++1). 

Example 101 

4-(3-Pyrrolidin-l-ylpropyI)pyridin-3-amine 

Starting material: ter/-butyl 4-(3-pyrrolidin-l-ylpropyl)pyridin-3-ylcarbamate, yield 80%: 
] H NMR (CD3OD, 400 MHz) 5 7.91 (s, 1 H), 7 : 72 (d, J = 6 Hz, 1 H), 7.02 (d, J = 5 Hz, 1 
H), 2.59 - 2.49 (m, 8 H), 1.87 - 1.79 (m, 6 H); MS (ES) m/z 206 (M + +l). 

Example 102 

terMJutyl 4-(pyrrolidin-l-ylmethyl)pyridin-3-ylcarbamate 

Ter/-Butyl 4-formylpyridin-3-ylcarbamate (1.03 g, 4.64 mmol; described in: Venuti, M. C. 
et al. J. Med. Chem. 1988, 31, 2136-2145) was dissolved in 1,2-dichloroethane (20 mL) 
under nitrogen atmosphere. Pyrrolidine (0.41 mL, 4.9 rnmol) and acetic acid (0.27 mL, 
4.72 mmol) were added and the reaction mixture was. stirred for 1 h. Sodium 
triacetoxyborohydride (1.27 g, 6 mmol) was added and stirring was continued for 10 h. 
Sodiumhydroxide solution (1 M, 5 ml, 5 mmol) was added and the layers were separated. 
The aqueous layer was extracted with methylene chloride and the combined organic layers 
were dried over sodium sulfate. Filtration and removal of the solvent in vacuo yielded a 
residue. Purification on a silica gel column using a gradient methylene chloride/methanol, 
(100:2) to (100:10), as the eluent gave 900 mg (70% yield) of the title compound as an oil: 
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*H NMR (CDCI3, 400 MHz) 5 9.83 (s, 1 H), 9.21 (s, 1 H), 8.16 (d, 7 = 5 Hz, 1 H), 6.96 (d, 
7 = 5 Hz, 1 H); 3.66 (s, 2 H), 2.49 (m, 4 H), 1.81 (m, 4 H), 1.52 (s, 9 H); MS (ES) /n/z 278 
(MM). 

Example 103 

te^Butyl4-(2-pyrrolidin-l-ylethyl)pyridin-3-ylcarbamate 

tert-Butyl 4-(2-hydroxyethyl)pyridin-3-ylcarbamate (1 g, 4.2 mmol) was dissolved in 
methylene chloride (40 mL) under inert gas atmosphere and cooled to 0 °C. 
Methanesulfonyl chloride (0.48 mL, 6.3 mmol) and triethylamine (1.8 mL, 12. 6 mmol) 
were added and stirring was continued for 1.5 h. Pyrrolidine (1.76 mL, 21 mmol) was 
added and the reaction mixture was stirred for 12 h at room temperature. Saturated aqueous 
sodium chloride solution (5 mL) was added and the organic layer was separated and dried 
over sodium sulfate. Filtration and removal of the solvent in vacuo yielded a residue, 
which was purified by chromatography on silica gel using ethyl acetate/heptane, (1:8 -> 
1:1), as the eluent to give 730 mg (60% yield) of the title compound as an oil: *H NMR 
(CDCI3, 400 MHz) 8 9.09 (br s, 1 H), 8.18 (d, 7 = 5 Hz, 1 H), 6.96 (d, 7 = 5 Hz, 1 H), 2.76 
(m, 4 H), 2.66 (m, 4 H), 1.89 (m, 4 H), 1.54 (s, 9 H); MS (ES) w/z 292 (MM). 

Example 104 

tert-Butyl 4~(2-hydroxyethyl)pyridin-3-ylcarbamate 

Terr-Butyl pyridin-3-ylcarbamate (2 g, 10.3 mmol, described in Kelly, T. A., McNiel, D. 
W., Tetrahedron Lett. 1994, 35, 9003-9006) was dissolved under inert gas atmosphere in 
tetrahydrofuran (60 mL) and the solution was cooled to -78 °C. Tert-butyl lithium (14 mL, 
1.7 M in pentane) was added dropwise and stirring was continued for 3 h. Ethylene oxide 
(1 mL, 20 mmol) was added dropwise and the reaction was allowed to warm up to room 
temperature. Saturated ammonium chloride solution was added (5 mL). The organic layer 
was separated and dried over magnesium sulfate. Filtration and removal of the solvent in 
vacuo yielded a residue which was purified by column chromatography on silica gel using 
heptane/ethyl acetate, (10:1 -> 0:100), as the eluent to give 1.7 g (70% yield) of the title 
compoundas a white solid: ] H NMR (CD 3 OD, 400 MHz) 5 8.66 (s, 1 H), 8.22 (d, 7 = 5 Hz, 
1 H), 7.33 (d, 7 = 5 Hz, 1 H), 3.83 (t, 7 = 6 Hz, 2 H), 2.89 (t, 7 = 7 Hz, 2 H), 1.54 (s, 9 H); 
MS (ES) m/z 239 (M + +l). 
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Example 105 

ter/-Butyl4-(3-pyrrolidin-l-ylpropyl)pyridin-3-ylcarbamate 

te/t-Butyl 4-(3-pyrrolidin-l-ylprop-l-ynyl)pyridin-3-ylcarbamate (1.23 g, 4 mmol) was 
dissolved in 20 mL methanol. Palladium (10 %) on charcoal (40 mg) was added and the 
reaction mixture was shaken for 12 h under hydrogen pressure (40 psi). The reaction 
mixture was filtered through a pad of celite and the solvent was removed in vacuo to give 
1.2 g (97% yield) of title compound as an oil: ! H NMR (CDC1 3 , 400 MHz) 8 10.17 (br s, 1 
H) 5 8.91 (br s, 1 H), 8.22 (d, J = 5 Hz, 1 H), 7.03 (d, J = 5 Hz, 1 H), 2.70 (t, J = 6 Hz, 2 H), 
2.52 (m, 4 H), 2^20 (t, J = 6 Hz, 2 H), 1.89 (m, 4 H), 1.86 (m, 2 H), 1.53 (s, 9 H); MS (ES) 
m/z 306 (M++1). 

Example 106 

tert-Buty] 4-(3-pyrrolidin-l-ylprop-l-ynyl)pyridin-3-ylcarbamate 

terf-Butyl 4-(3-hydroxyprop-l -ynyl)pyridin-3-ylcarbamate (1 . 1 g, 4.4 mmol) was 
dissolved under inert gas atmosphere in methylene chloride (40 mL) and cooled to 0 °C. 
Methanesulfonyl chloride (0.51 mL, 6.6 mmol) and triethylamine (1.9 mL, 13.2 mmol) 
were added and stirring was continued for 1.5 h. Pyrrolidine (1.9 mL, 22 mmol) was added 
and the reaction mixture was stirred for 12 h at room temperature. Saturated aqueous 
sodium chloride solution (5 mL) was added and the organic layer was separated and dried 
over sodium sulfate. Filtration and removal of the solvent in vacuo yielded a residue, 
which was purified by chromatography on silica gel using a gradient ethyl acetate/heptane, 
(1:8), to ethyl acetate/methanol, (1:1), as the eluent to give 1.25 g (94% yield) of the title 
compound: *H NMR (CDC1 3 , 400 MHz) 5 9.36 (s, 1 H), 8.22 (d, J = 5 Hz, 1 H), 7.21 (dd, J 
= 5, 1 Hz, 1 H), 7.07 (br s, 1 H), 3.73 (s, 2 H), 2.70 (m, 4 H), 1.86 (m, 4 H), 1.53 (s, 9 H); 
MS (ES) trt/z 302 (M + +l). 

Example 107 

/<?r/-Butyl 5-(3-pyrroIidin-l-ylprop-l-ynyl)pyridin-3-ylcarbamate 

The title compound was prepared as described for Example 106 using ter/-butyl 5-(3- 
hydroxyprop-l-ynyl)pyridin-3-ylcarbamate, yield 82%: *H NMR (CDC1 3 , 400 MHz) 5 
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8.34 (s, 1 H), 8.31 (s, 1 H), 6.71 (s, 1 H), 2.88 (m, 4 H), 1.92 (m, 4 H), 1.51 (s, 9 H); MS 
(ES) m/z 302 (M^+l). 

Example 108 

tert-hxxty\ 4-[3-(dimethylamino)prop-l-ynyl]pyridin-3-ylcarbamate 

terf-Butyl 4-iodopyridin-3-ylcarbamate (032 g, 1.0 mmol; described in: Crous, R. et al, 
Heterocycles, 1999, 51, 721-726), Pd(PPh 3 ) 4 (58 mg, 0.05 mmol), copper(I) iodide (19 mg, 
0.1 mmol), potassium carbonate (0.45 g, 3.0 mmol), 1 -dimethyl amino-2-propyne (0.323 
mL, 3.0 mmol) were mixed with anhydrous tetrahydrofuran (3 mL) in a sealed reaction 
tube. All air was evacuated and tube was flushed with nitrogen for 5 min. The reaction 
mixture was heated to 55 °C over night. The mixture was filtered through Celite. Silica gel 
was added and the solvent was evaporated. Purification by chromatography on silica gel 
using a gradient, heptane to heptane/ethyl acetate, (2:1), as the eluent gave 188 mg (73% 
yield) of the title compound as oil: *H NMR (CDC1 3 , 400 MHz) 8 9.49 (s, 1 H), 8.38 (d, J 
= 5 Hz), 7.37 (d, J = 5 Hz, 1 H), 3.77 (s, 2 H), 2.55 (s, 6 H), 1.67 (s, 9 H); 13 C NMR 
(CDC1 3 , 100 MHz) 8 174.48, 151.88, 142.79, 140.17, 135.54, 125.00, 118.78, 81.54, 
48.15, 43.64, 28.18, 21.25; MS (ES) m/z 276 (M++1). 

Example 109 

4- (3-Dimethylaminopropyl)pyridin-3-ylamine 

/err-Butyl4-[3-(dimethylamino)prop-l-ynyl]pyridin-3-ylcarbamate (0.31 g, 1.13 mmol) 
and palladium (10%) on charcoal (10 mg) was mixed with methanol (25 mL). The reaction 
mixture was shaken under hydrogen atmosphere (2 bar) for 3 h. The product mixture was 
filtered through Celite and the solvent was evaporated. The remaining oil was dissolved in 
trifluoroacetic acid (50% in methylen chloride, 10 mL) and stirred for 2 h. Evaporation of 
the solvent followed by purification by reversed phase chromatography (C-18), gradient 
water/acetonitrile and freeze-drying gave 0.202 g (99% yield) of the title compound: MS 
(ES)m/zl80(M + +l). 

Example 110 

5- (3-Pyrrolidin-l-ylpropyl)pyridin-3-amine 
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The title compound was prepared as described for Example 109 using fert-butyl 5-(3- 
pyrrolidin-l-ylprop-l-ynyl)pyridin-3-ylcarbamate. The solvent was evaporated and the 
crude residue was dissolved in methanol and basic ion exchange resin (Dowex OH*) was 
added until the solution was basic. Filtering and evaporation of the solvent gave the title 
compound as a brown syrup, yield 99%: MS (ES) mJz 206 (MVl). 

Example 111 

tert-Butyl 4-(3-hydroxyprop-l-ynyl)pyridin-3-ylcarbamate 

terr-Butyl 4-iodopyridin-3-ylcarbamate (2.07 g, 6.5 mmol; described in: Crous, R. et al, 
Heterocycles, 1999, 57, 721-726), prop-2-yn-l-ol (0.45 mL, 7.7 mmol), copper(I) iodide 
(120 mg, 0.63 mmol), triethylamine (3 mL, 21.4 mmol) and Pd(PPh 3 ) 4 (80 mg, 0.07 mmol) 
were dissolved under inert gas atmosphere in tetrahydrofuran (40 mL). The reaction 
mixture was stirred for 12 h at 50 °C. Water (10 mL) and saturated aqueous sodium 
chloride solution (40 rnL) were added. The organic layer was separated and dried over 
magnesium sulfate. Filtration and removal of solvent in vacuo yielded a residue which was 
purified by chromatography on silica gel using a gradient heptane/ethyl acetate, (1:10), to 
ethyl acetate/methanol, (1:1), as the eluent to give 1.3 g (81% yield) of the title compound 
as a solid: ! H NMR (CDC1 3 , 400 MHz) 5 9.39 (s, 1 H), 8.21 (d, J = 5 Hz, 1 H), 7.22 (d, J = 
5 Hz, 1 H), 7.05 (s, 1 H), 4.59 (s, 2 H), 1.53 (s, 9 H). 

Example 112 

terf-Butyl 5-(3-hydroxyprop-l-ynyl)pyridin-3-ylcarbamate 

tert-Butyl 5-bromopyridin-3-ylcarbamate (4.0 g 14.3 mmol), propargylalcohol (1.6 g, 29 
mmol), potassium carbonate (4.05 g, 29 mmol), copper(I)iodide (0.279 g, 1.423 mmol) and 
Pd(PPh 3 ) 4 (0.85 g 0.73 mmol) were mixed in tetrahydrofuran (25 mL) and heated to 65 °C 
over night. Evaporation of the solvent and absorption on silica gel followed by 
chromatography on a silica gel column using heptane to heptane/ethyl acetate, (1:1), 
gradient gave 1 .0 g (28% yield) of the title compound:. *H NMR (CD 3 OD, 400 MHz) 8 
8.41 (d, J = 2 Hz, 1 H) 8.08 (s, 1 H), 7.91 (s, 1 H), 4.32 (s, 2 H), 1.42 (s, 9 H); l3 C 
(CD 3 OD, 100 MHz) 5154.71, 145.81, 139.69, 137.95, 128,94, 121.67, 92.66,81.74,81.61, 
51.06, 28.55; MS (ES) m/z 249 (M + +l). 
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Example 113 

terf-Butyl 5-[3-(dimethylainino)prop-l-ynyl]pyridin-3-ylcarbamate 

The title compound was prepared as described for Example 1 12 using tert-butyl 5- 
bromopyridin-3-ylcarbamate and l-dimethylamino-2-propyne, yield 91% as brown solid: 
13 C NMR (CDC1 3 , 100 MHz) 5 152.52, 146.37, 138.87, 134.90, 127.98, 120.15, 87.15, 
82.44, 47.97, 43.61, 28.23. MS (ES) m/z 276 (M++1). 

Example 114 

terf-Butyl 5-bromopyridin-3«ylcarbamate 

5-Bromomcotinic acid (10 g, 49.5 mmol), diphenylphosphorylazide (1 1.2 mL, 52 mmol) 
and triethylamine (7.25 mL, 52 mmol) were mixed in tert-butylalcohol (50 mL). The 
reaction mixture was stirred for 12 h at 60 °C and the solvent was evaporated in vacuo. The 
remaining crude product was diluted with methylene chloride (500 mL) and washed with 
HC1 (aq) (100 mL, 0.2 M), water (100 mL), sat NaHC0 3 (aq) (100 mL) and water (100 
mL). The organic phase was evaporated and purification by chromatography on a silica gel 
column using a gradient heptane to heptane/ethyl acetate, (2:1), gave 11 g (81% yield) of 
the title compound: 13 C NMR (CDC1 3 , 100 MHz) 5 152.97, 144.33, 137.67, 137.36, . 
128.78, 121.40, 82.18, 28.67; MS (ES) m/z 273 and 275 (M + +l). 

Example 115 

ter/-Butyl 5-[3-(dimethylamino)propyl]pyridin-3-ylcarbamate 

ter/-Butyl 5-[3-(dimethylamino)prop-l-ynyl]pyridin'3-ylcarbamate (0.310 g, 1.126 mmol) 
and palladium (10%) on charcoal (10 mg) were mixed with methanol (25 mL) in a reaction 
bottle. Vacuum - nitrogen cycle 3 times was performed to remove the air. The reaction 
mixture was shaken under hydrogen atmosphere (2 bar) for 1.5 h. The product mixture was 
filtered through celite and the solvent was evaporated. Chromatography on silica gel using 
methylene chloride to methylene chloride /ethanol, (2:1), as the elueht gave 1.8 g (89% 
yield) of the title compound: MS (ES) m/z 280 (M++1). 

Example 116 

5-[3-(Dimethylamino)propyl]pyridin-3-amine 
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Trifluoroacetic acid, 50% in methylene chloride (10 mL), was added to a solution of tert- 
butyl 5-[3-(dimethylamino)propyl]pyridin-3-ylcarbamate (1.0 g, 3.58 mmol) and stirred for 
2 h. Evaporation of the solvent followed by addition of methanol and treatment with 
DOWEX (8) OH" gave after filtration and evaporation 0.60 g (94% yield) the title 
compound: *H NMR (CD 3 OD 400 MHz) 5 7.63 (m, 2 H), 7.71 (m, 1 H), 7.32 (m, 1 H), 
3.04 (m, 2 H) 2.91 (m, 2 H), 2.63 (m, 6 H), 2.50 (t, J = 8 Hz, 2 H); 13 C NMR (CD 3 OD, 100 
MHz) 5 149.88, 142.37, 129.41, 128.74, 125.12, 57.93, 43.43, 30.14, 26.21; MS (ES) m/z 
180(1^+1). 

Example 117 

2-Amino-5-bromo-7V-(3-pyridinyl)benzamide 

Triethylaluminium (8.7 mL, 17.4 mmol) was added dropwise to a solution of methyl-2- 
amino-5-bromobenzoate (2 g, 8.69 mmol) and 3-aminopyridine (0.82 g, 8.69 mmol) in 
methylene chloride (20 mL) at room temperature (N2-atm). The mixture was refluxed for 5 
days and ice and water was added in portions. The organic solution was washed, twice, 
with water, dried (MgS0 4 ) and evaporated in vacuo to give 0.143 g (6% yield) of the title 
compound as a yellow solid: *H NMR (DMSO-d6, 400 MHz) 8 10.26 (s, 1 H), 8.85 (d, / = 
2 Hz, 1 H), 8.29 (dd, J = 4, 1 Hz, 1 H), 8.09 (m, 1 H), 7.81 (d, J = 2 Hz, 1 H), 7.35 (m, 2 
H), 6.74 (d, J = 9 Hz, 1 H), 6.54 (br s, 2 H); 13 C NMR (DMSO-d6, 100 MHz) 8 166.8, 
149.2, 144.5, 135.6, 134.9, 130.7, 127.6, 123.4, 118.6, 115.8, 105,0; MS (ES) m/z 292 and 
294 (M + +l). 

Example 118 

2-Amino-5-bromo-A^44<pyrrolidin-l-yImethyl)pyridin-3-yl]nicotinamide 

2-Amino-5-bromonicotinic acid (60 mg, 0.28 mmol), 4-(pyrrolidin-l-ylmethyl)pyridin-3- 
amine (60 mg, 0.34 mmol), 2-(lH-benzotriazol-l-yl)-l, 1,3,3- 
tetramethyluroniumtetrafluoroborate (133 mg, 0.41 mmol), 1-hydroxybenzotriazole 
hydrate (56 mg, 0.41 mmol) and MiV-diisopropylethylamine (0.1 mL, 0.6 mmol) were 
suspended in acetonitrile (8 mL) and stirred at room temperature for 12 h. The solvent was 
removed in vacuo and the residue was separated between methylene chloride and saturated 
aqueous sodium hydrogen carbonate solution and the organic layer was dried over sodium 
sulfate. Filtration and removal of solvent in vacuo gave the crude product which was 
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purified by chromatography on silica gel using a gradient ethyl acetate/heptane, (1:1) to 
(10:1), as the eluent to give 96 mg (93% yield) of the title compound as a solid: *H NMR 
(DMSO-d6, 400 MHz) 8 1 1 .69 (s, 1 H), 9.26 (s, 1 H), 8.28 (d, J = 5 Hz, 1 H), 8.24 (d, J = 
3 Hz, 1 H), 7.95 (d, J = 3 Hz, 1 H), 7.34 (br s, 2 H), 7.32 (d, J = 4 Hz, 1 H), 3.83 (s, 2 H), 
2.53 (m, 4 H), 1.79 (m, 4 H); MS (ES) m/z 376 and 378 (M + +l). 

Example 119 

3-Amino-6-bromo-A^[4-(pyrrolidin-l-ylmethyO^ 

3-Amino-6-bromopyrazine-2-carboxylic acid (148 mg, 0.68 mmol; described in: Ellingson, 
R. C; Henry, R. L. 7. Am. Chem: Soc. 1949, 2798-2800), 4-(pyrrolidin-l-ylmethyl)pyridin- 
3-amine (100 mg, 0.56 mmol), 2-(l/7-benzotriazol-l-yl)-l, 1,3,3- . , 

tetramethyluroniumtetrafluoroborate (288 mg, 0.89 mmol), 1-hydroxybenzotriazole . 
hydrate (118 mg, 0.87 mmol) and Af^V-diisopropylethylamine (0.2 mL, 1.15 mmol) were 
suspended in acetonitrile (8 mL) and stirred under inert gas atmosphere at room 
temperature for 12 h. The solvent was removed in vacuo and the residue was separated 
between methylene chloride and saturated aqueous sodium hydrogen carbonate solution 
and the organic layer was dried over sodium sulfate. Filtration and removal of solvent in 
vacuo gave the crude product, which was purified by chromatography on silica gel using a 
gradient ethyl acetate/heptane, (1:1) to (4:1), as an eluent Jo give 210 mg (98% yield) of 
the title compound as a light brown solid: *H NMR (DMSO-d6, 400 MHz) 5 1 1.97 (s, 1 
H), 9.41 (s, 1 H), 8.46 (s, 1 H), 8.30 (d, J = 5 Hz, .1 H), 7.84 (br s, 2 H), 7.34 (d, J = 5 Hz, 1 
H), 3.77 (s, 2 H), 2.57 (m, 4 H), 1.84 (m, 4 H). 

The following Examples, 120 - 121, were synthesized as described for Example 119: 
Example 120 

3-Amino-6-bromo-^-[4-(2-pyrrolidin4-ylethyl)pyridin-3-yl]pyrazine-2-carboxamide 

Starting material: 4-(2-pyrrolidin-l-ylethyl)pyridin-3-amine. Purification by 
chromatography on silica gel using a gradient ethyl acetate/methanol, (10:1), to ethyl 
acetate/methanol/triethyl amine, (4:1:0.05), as the eluent gave the title compound as a 
brown oil, yield 91%: *H NMR (DMSO-d6, 400 MHz) 5 10.51 (br s, 1 H), .8.68 (s, 1 H), 
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8.43, s (1 H), 8.33 (d, J = 5 Hz, 1 H), 7.72 (br s, 2 H), 7.35 (d, 7= 5 Hz, 1 H), 2.77 (m, 2 
H), 2.67 (m, 2 H), 2.49 (m, 4 H), 1 .63 (m, 4 H). 

Example 121 

3-Amino-6-bromo-A^-{4-[(dimethylamino)methyl]pyridin-3-yl}pyrazine-2- 
carboxamide 

Starting material: 4-[(dimethylamino)methyl]pyridin-3-amine. Purification by 
chromatography on silica using a gradient ethyl acetate/heptane, (4:1), to ethyl 
acetate/methanol, (2:1), as an eluent gave the title compound as a yellow solid, yield 70%: 
! H NMR (CD 3 OD, 400 MHz) 8 9.53 (s, 1 H), 8.26 (s, 1 H), 8.20 (d, J = 5 Hz, 1 H), 7.26 
(d, 7 = 5 Hz, 1 H), 3.62 (s, 2 H), 2.36 (s, 6 H); MS (ES) m/z 351 and 353 (M++1). 

Example 122 

3-Amino-6-bromo-^-{5-[3-(dimethylamino)propyl]pyridin-3-yl}pyrazine-2- 
carboxamide 

l-Ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (0.81 g, 4.2 mmol) and 1- 
hydroxybenzotriazole (0.57 g, 4.2 mmol) were added to a mixture of 5-(3-dimethylamino- 
propyl)pyridin-3-ylamine (0.345 g, 1.93 mmol), 3-amino-6-bromopyrazine-2-carboxylic 
acid (0.546 g, 2.5 mmol, described in Ellingson, R. C, Henry, R. L., J. Am. Chem. Soc. 
1949, 77, 2798-2800) in iV;/V-dimethylformamide (2 mL) at 0 °C. The mixture was stirred 
for 30 min. Precipitation was almost immediate, filtering the precipitate and washing with 
diisopropyl ether gave 0.402 g (55% yield) of the title compound: ! H NMR 
(CDCI3/CD3OD (1:1), 400 MHz) 6 8.75 (s, 1 H), 8.23 (s, 1 H), 8.13 (s, 1 H), 8.1 1 (s, 1 H), 
3.12 (m, 4 H), 2.81 (s, 6 H), 2.70 (dd, J = 8, 8 Hz, 2 H), 2.01 (m, 4 H); MS (ES) m/z 379 
and381(M + +l). 

Example 123 

S-Amino-d-bromo-TV-tS-fS-pyrrolidin-l-ylpropyOpyridin-S-yUpyrazine-Z- 
carboxamide 

l-Ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (0.81 g, 4.2 mmol) and 1- 
hydroxybenzotriazole (0.57 g, 4.2 mmol) were added to a mixture of 5-(3-pyrrolidin-l-yl- 
propyl)pyridin-3-ylamine (0.3 g, 1.46 mmol), 3-amino-6-bromopyrazine-2-carboxylic acid 
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(0.382 g, 1.76 mmoi; described in: Ellingson, R. C; Henry, R. L. J. km. Chem. Soc. 1949, 
2798-2800) in A^dimethylformamide (2 mL) at 0 °C. The mixture was stirred for 1 h. 
The solvent was evaporated and the crude product was purified by chromatography on a 
silica gel column using a gradient methylene chloride to methylene chloride/methanol, 
(2:1), to give 0.456 g, (77% yield) of the title compound: *H NMR (CDCI3/CD3OD (1:1), 
400 MHz) 5 8.85 (d, J = 2 Hz, 1 H), 8.36 (s, 1 H), 8.24 (d, J = 2 Hz, 1 H), 8.20 (dd, J = 2, 2 
Hz, 1 H), 2.91 (m, 4 H), 2.84 (m, 2 H), 2.80 (m, 2 H), 2.04 (m, 2 H), 1.98 (m, 4 H); 13 C 
NMR (CDCI3/CD3OD (1:1), 400 MHz) 5 163.52, 153.98, 149.13, 143.65, 138.60, 136.79, 
134.34, 127.35, 124.09, 121.63, 54.49, 53.27, 29.47, 28.01, 22.29; MS (ES) m/z 405 and 
407(M + +1). 

Example 124 

Methyl 3-amino-6-{4-[(dimethylamino)sulfonyl]phenyl}pyrazine-2-carboxylate 

3-Amino-6-bromopyrazine-2-carboxylic acid methyl ester (0.40 g, 1.72 mmol), 4-(-N,N- 
dimethylsulfonamide)phenylboronic acid (0.474 g, 2.07 mmol) and Pd(dppf)Cl2 (63 mg, 
86.2 jimol) were mixed in toluene/ethanol, (1:1,2 mL), and Na 2 C0 3 (2 M (aq), 0.40 mL). 
Nitrogen gas was bubbled through the reaction mixture for 5 min and the mixture was 
heated to 80 °C for 16 h. Silica gel was added and the solvent was evaporated. The residue 
was purified by chromatography on a silica gel column using a gradient, heptane to 
heptane/ethyl acetate, (2:1), as the eluent to give 0.40 g (69% yield) as a yellow solid: *H 
NMR (CD3OD, 400 MHz) 8 8.64 (s, 1 H), 7.86 (d, J = 9 Hz, 2 H), 7.58 (d, J = 9 Hz, 2 H), 
3.73 (s, 3H), 2.45 (s, 6 H); MS (ES) m/z 337 (M + +l). 

Example 125 

3-Amino-6-{4-[(dimethylamino)sulfonyl]phenyl}pyrazine-2-carboxyIic acid 

Methyl 3-amino-6-{4-[(dimethylamino)sulfonyl]phenyl}pyrazine-2-carboxylate (0.25 g, 
0.74 mmol) and lithium hydroxide (0.20 g, 8.35 mmol) were mixed in 
tetrahydrofuran/water, (10:1, 50 mL), and stirred for 2 h. The solvent was evaporated and 
the residue was dissolved in water and washed with chloroform. The phases were separated 
and the water phase was acidified with HC1 (aq) (2 M). Extraction with chloroform/diethyl 
ether, (20:1), gave after evaporation 0.21 g, (87% yield) the title compound as a yellow 
solid: MS (ES) m/z 323 (M + +l). 
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Example 126 • 

tert-Butyl 4-formyIpyridin-3-ylcarbamate 

terr-Butllitium (13.3 mL, 22.7 mmol) was added dropwise to a cooled (-78 °C) solution of 
3-(tert-butoxycarbonylamino)pyridine (2.0 g, 10.3 mmol; described in: Kelly, T. A., 
McNeil, D. W. Tetrahedron Lett. 1994, 35, 9003-9006) in anhydrous tetrahydrofuran (20 
mL) under nitrogen atmosphere. The reaction mixture was stirred at -78 °C for 3 h. N- 
Formylpiperidine (1.4 mL, 12.4 mmol) was added dropvise to the cooled reaction mixture 
and stirring was continued for 1 h. Water (5 mL) was added and the mixture was stirred for 
30 min. The crude reaction mixture was pre-adsorbed onto silica and purified by 
chromatography on silica gel using a gradient heptane to heptane/ethyl acetate, (2:1), to 
give 1.83 g (80% yield) of the title compound as a yellowish solid: *H NMR (CDC1 3 , 400 
MHz) 5 9.92 (s, 1 H), 9.81 (s, 1 H), 9.74 (s, 1 H), 8.44.(d, J = 5 Hz, 1 H), 7.45 (d, / = 6 Hz, 
1 H), 1.48 (s, 9 H); 13 C NMR (CDC1 3 , 100 MHz) 142.87, 141.87, 135.29, 125.93, 124.45, 
81,64, 28.03; MS (ES) m/z 195 (M++1). 

c 1 

Example 127 

3- Amino-6-[4-(pyrroIidin-l-yIsuIfonyl)phenyl]pyrazine-2-carboxylicacid. 

Methyl 3-amino-6-[4-(pyrrolidin-l-ylsulfonyl)phenyl]pyrazine-2-carboxylate (1.0 g, 2.76 
mmol) and lithium hydroxide (1 .0 g 24 mmol) were mixed in tetrahydrofuran/water, (9: 1 , 
20 mL) and stirred at room temperature over night for 18 h. The reaction mixture was 
evaporated and the crude product was purified by reversed phase chromatography (C-18) 
using water/acetonitrile gradient to give 0.85 g (88% yield) of the title compound in: MS 
(ES) m/z 349 (M + +l). 

Example 128 

Methyl 3-aimno-6-l4-(pyrrolidin-l-ylsiilfonyl)phenyl]pyrazine-2-carboxylate 

4- (Pyrrolidylsulfonamide)phenylboronic acid (0,33 g, 1.29 mmol), methyl 3-amino-6- 
bromopyrazine-2-carboxylate (0.25 g, 1.08 mmol), K3PO3 (1.1 mL, 3 M, 3.2 mmol), and 
Pd(dppf)Cl 2 (0.044 g, 54 umol) were suspended in ethylene glycol dimethyl ether/water 
(1.5:0.5 mL) and heated in a microwave oven at 160 °C for 10 min. The reaction was 
repeated 3x. The combined product mixtures were evaporated with silica gel and the crude 
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product was purified by chromatography on silica gel using a heptan/ethylacetate gradient 
to give 0.96 g (82% yield) of the title compound: MS (ES) m/z 363 (M + +l). 

End compounds 

Example 129 

3-Anuno-N-pyridin-3-yl-6-[4-(pyre^ 

3-Amino-6-bromo-A^-pyridin-3-ylpyrazine-2-carboxamide (0.25 g, 0.85 mmol), 4- 
(pyrrolidin-l-ylsulfonyl)phenylboronic acid (0.26 g, 1.02 mmol), Pd(dppf)Cl 2 (35 mg, 42 
jimol) and sodium carbonate (2 M, 1.5 mL, 3.0 mmol) were mixed with dimethoxyethane 
in a schlenk tube and nitrogen gas was flushed through the reaction tube mixture for 5 min. 
The mixture was heated to reflux for 1 h. Silica gel was added and the solvent was 
evaporated. The residue was purified by chromatography on a silica gel column, using a 
gradient heptane to heptane/ethyl acetate, (2:1), as the eluent to give 0.335 g (93% yield) as 
a yellow solid: MS (ES) m/z 425 (M++1). 

Example 130 

3-Amino-6-[4-(piperidin-l-ylsutfony 

The title compound was prepared as described for Example 129 using 4-(piperidin-l- 
ylsulfonyl)phenylboronic acid, yield 99%: MS (ES) m/z 439 (M + +l). 

The following Examples, 131 - 133, were synthesized as described for Example 237: 

Example 131 

3-Amino-6-{3-ethyl-4-[(4-methy^ 
ylpyrazine-2-carboxamide 

Starting material: 3-ethyl-4-[(4-methylpiperazin-l-yl)sulfonyl]phenylboronic acid. The 
crude product was purified by column chromatography on silica using methylene 
chloride/methanol, (95:5), as the eluent, yield 62%: ! H NMR (CDC1 3 ) 5 9.88 (s, 1 H), 8.83 
(s, 1 H), 8.74 (s, 1 H), 8.45 (s, 1 H), 8.30 (m, 1 H), 8.01 (m, 1 H), 7.88 (s, 1 H), 7.82 (m, 1 
H), 7.38 (m, 1 H), 3.33 (br s, 4 H), 3.12 (m, 2 H), 2.62 (br s, 4 H), 2.39 (s, 3 H), 1.38 (m, 3 
H); 13 CNMR (CDC1 3 ) 8 164.4, 154.8, 145.9, 145.8, 145.4, 141.7, 140.5, 138.8, 135.0, 



WO 03/004472 



PCT/SE02/01339 



83 

134.3, 131.4, 128.3, 127.1, 124.5, 124.0, 123.3, 54.3, 45.7, 45.0, 26.6, 16.1; MS (TSP) m/z 
482 (MM). , 

Example 132 

3-Amino-6-[4-[(4-methyIpiperazin-l-yl)sulfonyI]-3-(trifluoromethoxy)phenyl]-AT- 
pyridin-3-ylpyrazine-2-carboxamide 

Starting material: 4-[(4-methylpiperazin-l-yl)sulfonyl]-3-(trifluoromethoxy)phenylboronic 
acid. The crude product was purified by column chromatography on silica using methylen 
chloride/methanol, (95:5), yield 70%: J H NMR (CDC1 3 ) 5 9.79 (s, 1 H), 8.83 (s, 1 H), 8.75 
. (s, 1 H), 8.45 (m, 1 H), 8.27 (d, J = 8 Hz, 1 H), 8.09 (d, 7 = 8 Hz, 1 H), 7.97 (s, 1 H), 7.89 
(d, J = 8 Hz, 1 H), 7.38 (dd, J = 8, 5 Hz, 1 H), 3.41 (br s, 4 H), 2.64 (br s, 4 H), 2.41 (s, 3 
H); MS (TSP) m/z 538 (M + +l). 

Example 133 

terf-Butyl 4-[(4-{5-amino-6-[(pyridin-3-ylamino)carbonyl]pyrazin-2- 
yl}phenyl)sulfonyl]piperazine-l-carboxylate 

Starting material: 4-{[4-(^rt-butoxycarbonyl)piperazin-l-yl]sulfonyl}phenylboronic acid. 
The crude product was purified by column chromatography on silica using methylen 
chloride /methanol, (95:5), yield 60%: ! H NMR (CDC1 3 ) 8 9.85 (s, 1 H), 8.86 (s, 1 H), 8.76 
(s, 1 H), 8.45 (d, J = 5 Hz, 1 H), 8.30 (d, J = 8 Hz, 1 H), 8.07 (d, J = 8 Hz, 2 H), 7.89 (d, 7 
= 8 Hz, 2 H), 7.38 (dd, J = 5, 8 Hz, 1 H), 3.54 (br s, 4 H), 3.04 (br s, 4 H), 1 .40 (s, 9 H); 
13 C NMR (CDC1 3 ) 8 164.4, 154.9, 154.3, 145.9, 145.8, 141.7, 140.5, 138.5, 135.5, 134.2, 
128.8, 127.4, 126.4, 124.6, 124.0, 80.7, 46.1, 28.5; MS (TSP) m/z 540 (M++1) 

Example 134 

3- Amino-A^-{5-[3-(dimethylamino)propyl]pyridin-3-yl}-6-[4-(piperidin-l- 
ylsulfonyI)phenyl]pyrazine-2-carboxamide 

4- (Piperidin-l-ylsulfonyl)phenylboronic acid (0.149 g, 0.55 mmol), 3-amino-6-bromo-A^- 
{5-[3-(dimethylarnino)propyl]pyridin-3-yl}pyrazine-2-carboxamide (0.175 g, 0.46 mmol), 
Na 2 C0 3 (0.147 g, 1.38 mmol), and Pd(dppf)Cl 2 (0.019 g, 23 umol) were suspended in 
ethylene glycol dimethyl ether/water, (3:1 mL,) and heated in a microwave oven at 160 °C 
for 10 min. The product mixture was filtered through celite, diluted with methylene 



WO 03/004472 



84 



PCT/SE02/01339 



chloride (25 mL), washed with sodium hydroxide (aq,l M) and water. The organic phase 
was dried (NaiS0 4 ) and evaporated to give 0.197 g, (82% yield) of the title compound: MS 
(ES) m/z 524 (MM). 

Example 135 

3-Amino-AH5-[3-(dimethylaira 
ylsulfonyl)phenyl]pyrazine-2-carboxamide 

The title compound was prepared as described for Example 134 using 4-(pyrrolidin-l- 
ylsulfonyl)phenylboronic acid, yield 73%: MS (ES) m/z 510 (MM). 

Example 136 

3-Amino-A^-{4-[(dimethylamino)methyl]pyridin-3-yl}-6-{4- 
[(dimethylamino)suIfonyl]phenyl}pyrazine-2-carboxaniide 

3-Amino-6-{4-[(dimethylamino)sulfonyl]phenyl}pyrazine-2-carboxylic acid (71 mg, 0.22 
mmol), 4-[(dimethylamino)methyl]pyridin-3-amine (40 mg, 0.265 mmol) and bromo- 
tripyrrolidinophosphoniumhexafluorophosphat (0.154 g, 0.33 mmol) were mixed in N,N- 
dimethylformamide (2 mL) and stirred for 5 min. A^TV-Diisopropylethylamine (90 \im\, 
0.66 mmol) was added and the reaction mixture was stirred for 15 h. The solvent was 
evaporated and the crude residue was dissolved in HC1 (1 M aq, 2 mL) and applied on a 
reversed phase chromatography column (XTerra C8 19x300 mm) and eluted with a 
water/acetonitrile gradient. Freeze-drying gave 42 mg (42% yield) of the title compound as 
a yellow solid: MS (ES) m/z 456 (MM). 

Example 137 

3-Amino-A^-{4-[3-(dimethylamino)propyl]pyridin-3-yl}-6-{4- 
[(dimethylamirio)sulfonyl]phenyI}pyrazine-2-carboxamide 

The title compound was prepared as described for Example 136 using 3-amino-6-{4- 
[(dimethylamino)sulfonyl]phenyl}pyrazine-2-carboxylic acid and 4-(3- 
dimethylaminopropyl)pyridin-3-amine. The title compound was purified on a reversed 
phase column (XTerra C8 19x300 mm) and eluted with a water/acetonitrile gradient to 
give 25 mg (7% yield) as a yellow solid: ! H NMR (CD 3 OD, 400 MHz) 6 8.79 (s, 1 H), 
8.78 (d, J = 10 Hz), 8.25 (m, 1 H), 8.23 (d, J = 9 Hz, 2 H), 7.77 (d, J = 9 Hz, 2 H), 7.33 (d, 
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J = 5 Hz, 1 H), 2.73 (t, J = 8, 8 Hz, 2 H), 2.60 (s, 6 H), 2.54 ( t, / = 8 Hz), 2.28 (s, 6 H), 
1.85 (m, 2 H); MS (ES) m/z 484 (MM). 

Example 138 

3-Amino-6-(4-{[methyl(l-methylpyrroIidin-3-yl)ainino]sulfonyl}phe 
ylpyrazine-2-carboxamide 

A mixure of 4-((methyl(l"methylpyrrolidin-3-yl)amino)sulfonyl)phenylboronic acid (298 
mg, 1 mmol), 3-amino-6-bromo-7V-pyridin-3-ylpyrazine-2-carboxamide (294 mg, 1 mmol) 
and Pd(dppf)Cl 2 xCH 2 Cl 2 (42 mg, 0.05 mmol) in toluene (10 mL), ethanol (2 mL) and 
saturated aqueous sodium carbonate solution (2 mL) was stirred at 80 °C for 16 h. The 
mixture was cooled to room temperature, and precipitated material was filtered off, 
dissolved in aqueous HC1 (1 M, 5 rnL), alkalyzed with aqueous NaOH (2 M) and extracted 
with methylene chloride. The organic phase is washed with water, dried (Na 2 S0 4 ) 3 
evaporated to dryness and chromatographed on silica using methylene chloride/rnethanol, 
(10:1), as the eluent to give 103 mg (22% yield) of the tide compound: MS (ES}448 
(MM). 

The following Examples 139 - 152 were synthesized as described for Example 138: 
Example 139 

3-AnMno-6-(4-{[methyl(l-methylpip^ 
ylpyrazine-2-carboxamide 

Starting material: 4-((methyl-(l-methylpiperidin-4-y])amino)sulfonyl)phenylboronic acid, 
yield 4%: MS (ES) 482 (MM). 

Example 140 

3-Amino-6-(4-{[[3-(dimethylamino)propyl](methyI)amino]sulfonyl}phenyl)-AT- 
pyridin-3-ylpyrazine-2-carboxamide hydrochloride 

Starting material: 4-(((dimethylamino)propyl)(methyl)amino)sulfonyl)phenylboronic acid, 
yield 20%. The compound was dissolved in 1 M HCl (aq) , evaporated and freeze dried: MS 
(ES) 470 (M + +l). 
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Example 141 

3-Amino-6-(4-{[3-(dimethylami 
yIpyrazine-2-carboxamide 

Starting material: 4-((3-dimethylamino)pyrrolidin-l-yl)sulfonyl)phenylboronic acid, yield 
22%:MS(ES)468(M + +1). 

Example 142 

3-Amino-6-[4-(morpholin^-ylsulfonyl)phenyl]-iV-pyridin-3-ylpyrazine-2- 
carboxamide 

Starting material: 4-(morpholin-4-ylsulfonyl)phenylboronic acid. Purification on a silica 
gel column using methylene chloride/ methanol, (100:1), as the eluent gave the title 
compound, yield 18%: MS (ES) 441 (MM). 

Example 143 

3- A mino-6-[4- ({ [3 -(4-me thy Ipiper azin-1 -y l)propy 1] amino}sulf ony l)phenyl] -iV-py ridin- 
3-ylpyrazine-2-carboxamide hydrochloride 

Starting material: 4-(((3-(4-methylpiperazin-l-yl)propyl)amino)sulfonyl)phenylboronic 
acid, yield 27%. The compound was dissolved in 1 M HC1, evaporated and freeze dried: 
MS (ES)511 (M + -hl). 

Example 144 

3-Aimno-6-{4-[(4-ethylpiperazin-l-yl)^^ 
carboxamide 

Starting material: 4-((4-ethylpiperazin-l-yl)sulfonyl)phenylboronic acid, yield 62%: MS 
(ES) 468 (M^+l). 

Example 145 

3-Amino-A^-pyridin-3-yl-6-(4-{[(2-pyrrolidin-l- 

ylethyl)amino]sulfonyl}phenyl)pyrazine-2-carboxamide hydrochloride 

Starting material: 4-((2-pyrrolidin-l-ylethyl)amino)sulfonyl)phenylboronic acid, yield 
30%. The compound was dissolved in 1 M HCl( aq ), evaporated and freeze dried: MS (ES) 
468 (MM). 
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Example 146 

3-Amino-6-{4-[(4-methyM,4-diazepan-l-yl^ 

2- carboxamide hydrochloride 

Starting material: 4-((4-methyl-l,4-diazepan-l-yl)sulfonyl)phenylboronic acid, yield 5%. 
The compound was* dissolved in 1 M HCl (aq ), evaporated and freeze dried: MS (ES) 468 
(M*+l). 

Example 147 

3- Amino-6-[4-({[2-(dimethylamm^^ 
ylpyrazine-2-carboxamide hydrochloride 

Starting material: 4-(((2-dimethylamino)jpropyl)amino)sulfonyl)phenylboronic acid, yield 
26%: MS (ES) 456 (M + +l). the base was dissolved in methylene chloride/methanol, (9/1), 
and HC1 in diethyl ether (2 M) was added to acidic pH. The formed precipetate was filtered 
and dried in vacuo to give the title compound, yield 90% (from the base). ! H NMR 
(DMSO-40 5 1 1.09, (s, 1 H), 9.36 (d, J = 2 Hz, 1 H), 9.09 (s, 1 H), 8.84 (d, J = 9 Hz, 1 H), 
8.66 (m, 1 H), 8.51 (d, J = 9 Hz, 2 H), 8.28 (t, J = 6 Hz, 1 H), 7.99 (dd, 7=9, 6 Hz, 1 H), 
7.94 (d, J = 9 Hz, 2 H), 3.37 (m, 1 H), 3.19 (m, 1 H), 2.97 (m, 1 H), 2.72 (d, J = 5 Hz, 3 
H), 2.66 (d, /= 5 Hz, 3 H), 1.22 (d, J = 5 Hz, 3 H). 

Example 148 

3-Amino-6-(4-{[isopropyl(2-metho 
ylpyrazine-2-carboxamide hydrochloride 

Starting material: 4-((isopropyl-(2-methoxyethyl)amino)sulfonyl)phenylboronic acid, yield 
43%. The compound was dissolved in 1 M HC1 (aq), evaporated and freeze dried; MS (ES) 
471 (MM). 

Example 149 

3-Amino-6-[4-({[(l.ethylpyrrolidin-2-yl)methyI]amino}sulfonyl)pheny 
ylpyrazine-2-carboxamide hydrochloride 
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Starting material: 4-((((l-ethylpyrrolidin-2-yl)amino)-sulfonyl)phenylboronic acid, yield 
8%. The compound was dissolved in 1 M HCl (a q), evaporated and freeze dried: MS (ES) 
482 (M*+l). 

Example 150 

3-Amino-6-[4-({[2-(diethylamino)etty^ 
ylpyrazine-2-carboxamide hydrochloride 

Starting material: 4-(((2-diethylamino)ethyl)amino)sulfonyl)phenylboronic acid, yield 
81%. The compound was dissolved in 1 M HCl (aq) , evaporated and freeze dried: J H NMR 
(D 2 0, 400 MHz) 5 8.90 (s, 1 H), 8.25 (m, 2 H), 8.08 (s, 1 H), 7.66 (m, 1 H), 7.56 (d, 2 H), 
7.31 (d, 2 H), 3.07 (m, 9 H), 1.1 1 (t, 6 H); MS (ES) 470 (M + +l). 

Example 151 

3-Amino-A r -pyridin-3-yl-6-(4-{[(2-pyridin-2-ylethyl)amino]sulfonyl}ph^ 

2- carboxamide 

Starting material: 4-(((2-pyridin-2-ylethyI) amino)sulfonyl)phenylboronic acid. 
Purification on a silica gel column using methylene chloride/methanol, (50:1), as the eluent 
gave the title compound, yield 12%: MS (ES) 476 (IVT+l). 

Example 152 

3- Amino-6-(4-{[(2-methoxy-l-methylethyl)amino]sulfonyl}phenyl)-iV-pyridin-3- 
ylpyrazine-2-carboxamide hydrochloride 

Starting material: 4-(((2-methoxy-l-methylethyl)amino)sulfonyl)phenylboronic acid. 
Purification on a silica gel column using methylene chloride/methanol, (50:1), as the eluent 
gave the title compound, yield 80%. The compound was dissolved in 1 M HCl (a q), 
evaporated and freeze dried: *H NMR (D 2 0, 400 MHz) □. 9.40 (s, 1 H), 8.73 (d, 1 H), 8.66 
(s, 1 H), 8.45 (d, 1 H), 8.12 (d, 2 H), 7.95 (dd, 1 H), 7.75 (d, 2 H), 3.25-3.30 (m, 1 H), 
3.04-3.14 (m, 2 H), 3.06 (s, 3 H),0.84 (d, 3 H); MS (ES) 443 (MM). 

Example 153 

3-Amino-6-[4-({[2-(dimethylami^ 
3-ylpyrazine-2-carboxamide 
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To a mixture of 4-(((2-dimethylamino)-l-methylethyl)amino)sulfonyl)phenylboronic acid 
(286 mg, 1 mmol), 3-amino-6-bromo-7V-3-ylpyrazine-2-carboxamide (235 mg, 0.8 mmol) 
and Pd(dppf)Cl 2 xCH 2 Cl 2 (42 mg, 0.05 mmol) was added tetrahydrofuran (3 mL) and a 
saturated aqueous sodium carbonate solution (1 mL) in a microwave vial. The mixture was 
subjected to microwave irradiation for 15 min at 160 °C. The mixture was copied to room 
temperature, and precipitated material was filtered off, dissolved in 1 M aqueous HC1 (5 
mL), alkalyzed with aqueous NaOH and extracted with methylene chloride. The organic 
phase was washed with water, dried (Na 2 S0 4 ), evaporated to dryness and chromatographed 
on silica using methylene chloride/methanol, (10:1), as the eluent to give 67 mg (15% 
yield) the title compound: MS (ES) 456 (M + +l). 

The following Examples 154 - 157 were synthesized as described for Example 153: 
Example 154 

3-Amino-yV-pyridin-3-yl-6-(4-{[(3-pyrrolidin-l- 
ylpropyl)amino]sulfonyl}phenyl)pyrazine-2-carboxamide 

Starting material: 4-((3~pyrrolidin-l-ylpropyl)amino)sulfonyl)phenylboronic acid, yield 
5%: ] H NMR (CDC1 3 , 400 MHz) 5 9.85 (s, 1 H), 8.82 (s, 1 H), 8.73 (s, 1 H), 8.41 (d, 1 H), 
8.26 (m, 1 H), 8.01 (d, 2 H), 7.95 (d, 2 H), 7.34 (dd, 1 H), 3. 1 1 (t, 2 H), 2.62 (t, 2 H), 2.57 
(m, 4 H), 1.82 (m, 4 H), 1.71 (t, 2 H); MS (ES) 482 (M + +l). 

Example 155 

6-{4-[(4-Acetylpiperazin-l-yl)sulfonyl]phenyl}-3-amino-A^-pyridin-3-ylpyrazine-2- 
carboxamide 

Starting material: 4-((4-acetylpiperazin-l-yl)sulfonyl)phenylboronic acid, yield 2%: MS 
(ES) 482 (MM). 

Example 156 

3-Amino-6-(4-{[[2-(dimethylamino)ethy^ 
ylpyrazine-2-carboxamide hydrochloride 

Starting material: 4-(((2-dimethylamino)ethyl)(ethyl)amino)sulfonyl)-phenylboronic acid. 
The compound was precipitated as the hydrochloride salt, yield 26%: *H NMR (D 2 0, 400 
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MHz) 5 8.92 (s, 1 H), 8.27 (m, 2 H), 8.07 (s, 1 H), 7.69 (m, 1 H), 7.57 (d, 2 H), 7.32 (d, 2 
H), 3.28 (m, 2 H), 3.18 (m, 2 H), 2.97 (m, 2 H), 2.77 (s, 6 H), 0.75 (t, 3 H); MS (ES) 470 
(M + +l). 

Example 157 

3- Aim^o-6-[4-({[3-(dimethylamino)propyl]amino}sulfonyl)phenyl]-A' , -pyridin-3- 
ylpyrazine-2-carboxamide hydrochloride 

Starting material: 4-(((3-dimethylamino)propyl)amino)sulfonyl)phenylboronic acid, yield 

22%: *H NMR (D 2 0, 400 MHz) $ 8.95 (s, 1 H), 8.29 (m, 2 H), 8.12 (s, 1 H), 7.71 (m, 1 H), 

7.58 (d, 2 H), 7.32 (d, 2 H), 3.04 (t, 2 H), 2.80 (t, 2 H), 2.73 (s, 6 H),1.76 (m, 2 H). 

The compound was dissolved in 1 M HCl( aq ), evaporated and freeze dried: MS (ES) 456 , 

(M + +l). 

Example 158 . 

2-Amino-5-{4-[(4-methylpiperazin-l-yl)sulfonyl]phenyl}-iV-[4-(pyrrolidin-l- 

t 

ylmethyl)pyridin-3-yl]nicotinamide 

4- [(4-Methylpiperazin-l-yl)sulfonyl]phenylboronic acid (117 mg, 0.41 mmol), 2-amino-5- 
brom6^-[4-(pyrrolidin-l-ylmethyl)pyridin--3-yl]nicotinamide (54 mg, 0.14 mmol), sodium 
carbonate (50 mg, 0.47 mmol), Pd(dppf)Cl 2 xCH2Cl 2 (28 mg, 0.04 mmol) were suspended 
in ethylene glycol dimethyl ether/water (2.5:0.6 mL) and heated in a microwave oven at 
160 °C for 10 min. Silica was added and the solvent was evaporated. Purification by 
column chromatography using ethyl acetate to ethyl acetate/methanol, (10:1), as the eluent 
gave a product which was further purified by reversed phase chromatography (column: 
XTerra C8 19x300 mm, gradient: water/acetonitrile/arnmonium acetate). After removal of 
the solvent, the residue was dissolved in methylene chloride and the organic layer was 
washed with aqueous saturated sodium hydrogen carbonate solution and subsequently 
dried over sodium sulfate. Filtration and removal of solvent in vacuo gave 65 mg (87% 
yield) of the tide compound as a yellow oil: *H NMR (CDC1 3 , 400 MHz) 8 1 1.76 (br s, 1 
H), 9.57 (s, 1 H), 8.41 (d, 7 = 2 Hz, 1 H), 8.28 (d, 7 = 5 Hz, 1 H), 7.86 (d, 7 = 2 Hz, 1 H), 
7.79 (d, 7 = 9 Hz, 2 H), 7.62 (d, 7 = 9 Hz, 2 H), 7.06 (d, 7 = 5 Hz, 1 H), 6.88 (br s, 2 H), 
3.74 (br s, 2 H), 3.04 (m, 4 H), 2.47 (m, 8 H), 2.25 (s, 3 H), 1 .5 1 (m, 4 H); 13 C NMR 
(CDCI3, 100 MHz) 5 165.7; 159.3; 151.0; 145.1; 142.7; 142.6; 135.5; 134.8; 134.5; 134.0; 
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128.7; 126.7; 124.2; 123.6; 110.4; 59.1; 54.2; 53.9; 46.1; 45.9; 23.6; MS (ES)m/z 536 
(MM). 

Example 159 

3-Amino-6-(4-{[[2-(dimethylamino)ethyl](ethyl)amino]carbonyl}ph^ 
ylpyrazine-2-carboxamide 

Triethyl amine (33.2 mg, 0.255 mmol) in //,N-dimethy]formamide (0.1 mL) was added to a 
solution of 4-{5-amino-6-[(pyridin-3-ylamino)carbonyl]pyrazin-2-yl}benzoic acid (52.9 
mg, 0.15 mmol) and 0^benzotriazol-l-yl)-iV,A/;N',A^'-tetramethyluronium 
hexafluorophosphate (0.18 mmol) in A^dimethylformamide (8.5 mL). N , -Ethy\-N,N- 
dimethylethane-l,2-diamine (17.4 mg, 0.15 mmol) in W-dimethylformamide (0.33 mL) 
was added and the mixture was shaken at room temperature for 24 h. Most of the solvent 
was removed and the crude reaction mixture was dissolved in dimethyl sulfoxide (1 mL) 
and purified by chromatography with acetonitrile/water (5:95 increasing to 95:5 for 12 
minutes, XTerra C8-column 19x100 mm). The product was further purified by a second 
chromatography with acetonitrile/water (10:90 increasing to 60:10 in 13 minutes, XTeira 
C8-column 19x300 mm) to give 8 mg (12% yield) of the title compound: MS (ES) m/z 434 
(M + +l). 

The following Examples, 160 - 175, were synthesized as described for Example 159: 
Example 160 

3-Annno-6-(4-{[[3-(dimethylamino)propyl](methyl)amino]carbonyl}phenyl)-iV- 
pyridin~3-ylpyrazine-2-carboxamide 

Starting material: A^AT,//-trimethylpropane-l,3-diamine, yield 25%: MS (ES) m/z 434 
(M + +l) 

Example 161 

3-Amino-6-[4-({[3-(dimethylamino)propyl]amino}carbonyl)phenyl]-A^-pyridin-3- 
ylpyrazine-2-carboxamide 

Starting material: M//,-dimethyl-l,3-propanediamine, yield 5%: MS (ES) m/z 420 (M + +l). 
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Example 162 

3-Amino-A^-pyridin-3-yl-6-(4-{[(2-pyrrolidin-l- 
ylethyl)amino]carbonyl}phenyl)pyrazine-2-carboxamide 

Starting material: 2-pyrrolidin-l-yl-ethylamine, yield 29%: MS (ES) m/z 432 (MM). 
Example 163 

3-Amino-A^-pyridin-3-yl-6-(4-{[(3-pyrrolidin-l- 
ylpropyl)amino]carbonyl}phenyl)pyrazine-2-carboxamide 

.Starting material: 3-pyrrolidin-l-yl-propylamine, yield 14%: MS (ES) m/z: 446 (MM). 
Example 164 

3-Amino-6-{44(4-methyl4,4-diazepan-l-yl)carbo 

2- carboxamide 

Starting material: l-methyl-[l,4]diazepane, yield 18%: MS (ES) m/z 432 (MM). 
Example 165 

3- Amino-6-(4-{[methyl(l-methylpyrrolidin-3-yl)amino]carbonyl}phenyl)-N-pyridin- 
3-ylpyrazine-2-carboxamide 

Starting material: methyl-(l-methylpyrrolidin-3-yl)amine 5 yield 36%: MS (ES) m/z 432 
(MM). 

Example 166 

3-Amino-6-[4-({[2-(dimethylamino)ethyl]amino}carbonyl)phenyl]-iV-pyridin-3- 
ylpyrazine-2-carboxamide 

Starting material: N,N-dimethylethylenediamine, yield: MS (ES) m/z 406 (MM). 
Example 167 

3-Amino-6-[4-({[2-(dimethylan^^ 
pyridin-3-ylpyrazine-2-carboxamide 

Starting material: Af 1 ^-dimethylpropane-l,2-diamine, yield 39%: MS (ES) m/z 420 
(MM). 
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Example 168 

3-Amino-6-(4-{[3-(dimethylamm^ 
ylpyrazine-2-carboxamide 

Starting material: dimethylpyrrolidin-3-ylamine, yield 41%: MS (ES) m/z 432 (M*+l). 
Example 169 

3-Aimno-644^{[(l-ethylpyrrolidin^^ 
ylpyrazine-2-carboxamide 

Starting material: 2-(aminomethyl)-l-ethylpyrrolidine, yield 7%: MS (ES) m/z 446 
(M + +l). 

Example 170 

3-Amino-6-[4-({[3-(4-methylpiperazin-l-yl)propyl]amino}carbonyl)phenyl]-A^- 
pyridin-3-ylpyrazine-2-carboxamide 

Starting material: 3-(4-methyl-piperazin-l-yl)-propylamine, yield 23%: MS (ES) m/z 476 
(MM). 

Example 171 

3-Amino-6-(4-{[methyl(l-methylpiperidin-4-yl)amino]carbonyl}phenyl)-A^-pyridin-3^ 
ylpyrazine-2-carboxamide 

Starting material: methyl-(l-methylpiperidin-4-yl)amine, Yield 27%: MS (ES) m/z 446 
(M + +l). 

Example 172 

3-Amino-6-(4-{[(2-piperidin-l^ 
ylpyrazine-2-carboxamide 

Starting material: 2-piperidiri-l-ylethylamine, yield 5%: MS (ES) m/z 446 (M++1). 
Example 173 

3-Anuno-6-(4-{[(l^thylpiperidin-3-yl)amm^ 
ylpyrazine-2-carboxamide 

; Starting material: l-ethylpiperidin-3-ylamine, yield 8%: MS (ES) m/z 446 (M*+l). 
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Example 174 > 

3-Amino-644-({[2-(l-methylpyrrolidin-2-yl)ethyl]amino}carbonyl)phen^ 
3-yIpyrazine-2-carboxamide 

Starting material: 2-(l-methylpyrrolidin-2-yl)ethylamine yield 30%: MS (ES) m/z 446 
Example 175 

3- Amino-A^-pyridin-3-yl-6-{4-[(4-pyrroIidin-l-ylpiperidin-l- 
yl)carbonyl]phenyl}pyrazine-2-carboxamide 

Starting material: 4-pyrrolidin-l-ylpiperidine, yield 38%: MS (ES) m/z 472 (M + +l). 
Example 176 

4- Amino-4 , -[(4-methylpiperazin-l^ 
carboxamide 

4- [(4-Methyl-l-piperazine-l-yl)sulfonyl]phenylboronic acid (0.06 g, 0.20 mmol), 2-amino- 

5- bromo-iV-(3-pyridinyl)benzamide (0.155 g, 0.54 mmol), Na 2 C0 3 (0.065 g, 0.62 mmol), 
and Pd(dppf)Cl 2 (4 mg, 0.006 mmol) were suspended in ethylene glycol dimethyl 
ether/water (2.6:0.6 mL) and heated in a microwave oven at 160 °C for 10 min. Silica was 
added and the solvent was evaporated. Purification by column chromatography using 
methylene chloride/methanol, (95:5), as the eluent gave 58 mg (63% yield) of the title 
compound: J H NMR (DMSO-d6) 6 10.34 (s, 1 H), 8.86 (d, 7 = 5 Hz, 1 H), 8.30 (m, 1 H), 
8.12 (m, 1 H), 8.06 (d, 7 = 2 Hz, 1 H), 7.94 (d, 7 = 9 Hz, 2 H), 7.74 (d, 7 = 9 Hz, 2 H), 7.68 
(dd, 7= 9, 2 Hz, 1 H), 7.39 (dd, 7 = 8, 4 Hz, 1 H), 6.89 (d, 7 = 9 Hz, 1 H), 6.70 (br s, 2 H), 
2.89 (m, 4 H), 2.35 (m, 4 H), 2.13 (s, 3 H); 13 C NMR (DMSO-d6) 8 150.4, 144.5, 144.4, 
142.3, 135.7, 131.8, 131.0, 128.2, 127.7, 127.7, 123.1, 124.3, 123.5, 117.1, 114.5, 53.5, 
45.8, 45.3; MS (ESP) m/z 452 (MM). 
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Example 177 

3-Aimno-6-{2,5-difluoro^-[^ 
ylpyrazine-2-carboxamide hydrochloride 

Triisopropylborate (1.95 mL, 8.4 mmol) was added to a solution of l-[(4-bromo-2,5- 
difluorophenyl)sulfonyl]-4-methylpiperazine (1.0 g, 2.8 mmol) in anhydrous 
tetrahydrofuran (15 mL) at -78 °C under an atmosphere of nitrogen followed by dropwise 
addition of n-butyllithium (5.0 mL, 8.0 mmol) over 30 min. The resulting mixture was 
stirred at -78 °C for 2 h, HC1 (3 M aq, 4.7 mL, 14.1 mmol) was added, and the reaction 
mixture was allowed to warm to room temperature. Sodium carbonate (3 g, 28.3 mmol) 
was added followed by the addition of 3-amino-6-bromcHiV-pyridin-3-ylpyrazine-2- 
carboxamide (0.585 g, 1.99 mmol) and Pd(dppf)Cl 2 (80 mg, 0.10 mmol). The resulting 
mixture was heated at 70 °C for 16 h. Silica was added, the solvent was evaporated and the 
crude mixture was purified by column chromatography using methylene 
chloride/methanol, (95:5), to give 0.55 g (57% yield) of the base as a pale yellow solid: *H 
NMR (DMSO-d6) 8 10.63 (s, 1 H), 8.94 (s, 1 H), 8.81 (s, 1 H), 8.57 (m, 1 H), 8.38 (m, 1 
H), 8.17 (m, 1 H), 8.03 (br s, 2 H), 7.71 (m, 1 H), 7.44 (m, 1 H), 3.13 (br s, 4 H), 2.38 (br s, 
4 H), 2.15 (s, 3 H); MS (TSP) m/z 491 (M + +l) 

HC1 in diethyl ether (1 M, 0.81 mL) was added to a solution of the base (0.096 g, 0.21 
mmol) in methylene chloride/methanol, (0.95:0.05, 8 mL). The yellow precipitate was 
filtered off, washed with diethyl ether and dried in vacuo to give 102 mg (99% yield) of the 
title compound as a yellow solid: *H NMR (D 2 0) 8 9.37 (d, J = 2 Hz, 1 H), 8.73 (s, 1 H), 
8.63 (m, 1 H), 8.56 (d, J = 6 Hz, 1 H), 8.08 (dd, / = 1 1 , 6 Hz, 1 H), 8.02 (dd, J = 9, 6 Hz, 1 
H), 7.73 (dd, J = 10, 6 Hz, 1 H), 4.05 (m, 2 H), 3.63 (m, 2 H), 3.27 (m, 2 H), 3.16 (m, 2 H), 
.2.93 (s, 3 H); MS (TSP) m/z 491 (MM). 

The following Examples, 178- 206, were synthesized as described for Example 177: 
Example 178 

3-Amino-6-{3-fluoro-4-[(4-methylpiperazin-l-yl)sulfonyl]phenyI}-A^-pyridin-3- 
ylpyrazine-2-carboxamide hydrochloride 

Starting material: l-[(4-bromo-2-fluorophenyl)sulfonyl]-4-methylpiperazine. Yield: 49% 
of the base: ! H NMR (CDC1 3 ) 5 9.88 (s, 1 H), 8.83 (s, 1 H), 8.70 (s, 1 H), 8.36 (m, 1 H), 
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8.26 (m, 1 H), 7.90 (m, 1 H), 7.79 (m, 2 H), 7.37 (m, 1 H), 3.36 (br s, 4 H), 2.76 (s, 3 H), 
2.62 (br s, 4 H); MS (TSP) m/z All (M++1). 

Hydrochloride, yield 93%: J H NMR (D 2 0) 6 9.40 (d, J = 2 Hz, 1 H), 8.68 (s, 1 H), 8.63, 
(m, 1 H), 8.53 (m, 1 H), 8.03 (m, 1 H), 7.95 (dd, 7= 12, 1 Hz, 1 H), 7.89 (dd, 7= 8, 3 Hz, 1 
H), 7.80 (m, 1 H), 3.96 (m, 2 H), 3.55 (m, 2 H), 3.20 (m, 2 H), 3.04 (m, 2 H), 2.86 (s, 3 H); 
MS (TSP) m/z 472^+1). 

Example 179 

3-Amino-6-{3-methyl-4-[(4-methyIpiperazin-l-yl)sulfonyl]phenyl}-7Y-pyridin-3- 
ylpyrazine-2-carboxamide hydrochloride 

Starting material: l-[(4-bromo-2-methylphenyl)sulfonyl]-4-methylpiperazine. Yield 62% 
as the base: 'H NMR (CDC1 3 ) 5 9.86 (s, 1 H), 8.85 (s, 1 H), 8.74 (s, 1 H), 8.45 (d, J = 5 Hz, 
1 H), 8.30 (dd, J = 8, 1 Hz, 1 H), 8.02 (d, J = 8 Hz, 1 H), 7.83 (d, J = 8 Hz, 1 H), 7.82 (s, 1 
H), 7.37 (dd, J = 8, 5 Hz, 1 H), 3.34 (br s, 4 H), 2.74 (s, 3 H), 2.62 (br s, 4 H), 2.39 (s, 3 
H); 13 C NMR (CDC1 3 ) 8 164.4, 154.8, 146.0, 145.8, 141.9, 140.3, 139.1, 138.7, 135.4, 
134.2, 131.4, 130.0, 127.3, 124.6, 124.0, 123.4, 54.3, 45.8, 45.0, 21.4; MS (TSP) m/z 468 
(M + +l). 

Hydrochloride, yield 99%: *H NMR (D 2 0) 5 9.32 (d, J = 2 Hz, 1 H), 8.56 (m, 2 H), 8.49 
(s, 1 H), 8.02 (dd, J= 8, 6 Hz, 1 H), 7.75 (m, 2 H), 7.66 (d, J = 8 Hz, 1 H), 3.84 (m, 2 H), 
3.58 (m, 2 H), 3.14 (m, 4 H), 2.90 (s, 3 H), 2.44 (s, 3 H); 13 C NMR (D 2 0) 8 164.9, 153.9, 
145.3, 139.7, 139.2, 137.5, 137.1, 137.0, 133.3, 132.6, 131.0, 129.4, 128.0, 123.6, 123.1, 
53.1, 43.3, 42.6, 20.3; MS (TSP) m/z 468 (M*+l). 

Example 180 

3-Amino-6-{2-[(4-methyIpiperazin-l-yl)suIfonyl]phenyl}-iV-pyridin-3-ylpyrazine-2- 
carboxamide hydrochloride 

Starting material: l-[(2-bromophenyl)sulfonyl]-4-methylpiperazine. Yield 29% of the base: 
J H NMR (CDC1 3 ) 8 10.43 (s, 1 H), 8.94 (s, 1 H), 8.47 (m, 1 H), 8.35 (m, 2 H), 7.98 (m, 1 
H), 7.69 (m, 1 H), 7.60 (m, 2 H), 7.29 (m, 1 H), 3.27 (br s, 4 H), 2.40 (br s, 4 H), 2.28 (s, 3 
H); l3 CNMR (CDC1 3 ) 8 164.7, 154.1, 146.6, 145.3, 141.8, 140.1, 137.9, 136.9, 135.1, 
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133.0, 132.0, 129.6, 129.1, 126.7, 124.1, 123.8, 54.5, 45.9, 45.3; MS (TSP) m/z 454 
(MM). 

■ '\ > 

Hydrochloride, yield 99%: ] H NMR (D 2 0) 8 9.36 (s, 1 H), 8.51 (m, 3 H), 7.99 (m, 2 H), 
7.85 (m, 1 H), 7.72 (m, 2 H), 3.73 (m, 2 H), 3.51 (m, 2 H), 3.15 (m, 2 H), 3.02 (m, 2 H), 
2.88 (s, 3 H); 13 C NMR (D 2 0) 8 165.4, 154.1, 147.6, 139.6, 137.9, 137.3, 136.3, 136.1, 
135.3, 134.7, 132.9,' 132.8, 130.3, 129.9, 128.0, 123.2,53.3,43.3,42.7; MS (TSP) m/z 454 
(M + +l). 

Example 181 

3-Amino-6-{3-[(4-methylpiperazin-l-yl)sulfonyl]phenyl}-iV-pyridin-3-ylpyrazine-2- 
carboxamide hydrochloride 

Starting material: l-[(3-bromophenyl)sulfonyl]-4-methylpiperazine. Yield 63% as the base: 
'H NMR (CDC1 3 ) 8 9.85 (s, 1 H), 8.82 (d, / = 8 Hz, 1 H), 8.71 (s, 1 H), 8.43 (d, J = 4 Hz, 1 
H), 8.28 (m, 1 H), 8.22 (s, 1 H), 8.12 (d, / = 8 Hz, 1 H), 7.78 (d, 7 = 8 Hz, 1 H), 7.69 (t, J = 
8 Hz, 1 H), 7.35 (m, 1 H), 3.26 (br s, 4 H), 2.72 (br s, 4 H), 2.42 (s, 3 H); 13 C NMR 
(CDCI3) 8 164.4, 154.7, 145.8, 145.5, 141.7, 138.7, 137.4, 136.5, 134.3, 130.2, 130.1, 
127.8, 127.3, 124.9, 124.5, 124.0, 54.1, 45.9, 45.7; MS (TSP) m/z 454 (M + +l). 
Hydrochloride, yield 84%; ! H NMR (D2O) 8 9.33 (d, / = 2 Hz, 1 H), 8.62 (s, 1 H), 8.55 
(m, 2 H), 8.23 (m, 1 H), 8.16 (s, 1 H), 8.03 (m, 1 H), 7.67 (m, 2 H), 3.93 (m, 2 H), 3.58 (m, 
2 H), 3.23 (ra, 2 H), 2.87 (s, 3 H), 2.83 (m, 2 H); ,3 C NMR (D 2 0) 8 165.2, 154.1, 145.3, 
137.7, 137.6, 137.2, 137.0, 136.8, 135.1, 132.8, 131.1, 131.0, 128.0, 127.7, 124.0, 123.8, 
53.0, 43.5, 43.2; MS (TSP) m/z 454 (M++1). 

Example 182 

3-Amino-6-{2-methyl-4-[(4-methylpiperazin-l-yl)sulfonyl]phenyl}-A r -pyridin-3- 
ylpyrazine-2-carboxamide hydrochloride 

Starting material: l-[(4-bromo-3-methylphenyl)sulfonyl]-4-methylpiperazine. Yield 74% 
as the base: 'H NMR (CDC1 3 ) 8 9.76 (s, 1 H), 8.80 (s, 1 H), 8.39 (s, 2 H), 8.23 (d, J = 8 Hz, 
1 H), 7.67 (m, 2 H), 7.55 (d, J = 8 Hz, 1 H), 7.31 (m, 1 H), 3.16 (br s, 4 H), 2.64 (br s, 4 
H),.2.48 (s, 3 H), 2.37 (br s, 3 H); 13 C NMR (CDC1 3 ) 8 164.2, 154.1, 147.5, 145.6, 141.5, 
140.8, 140.5, 137.6, 134.7, 134.1, 130.1, 126.9, 125.7, 124.1, 123.6, 53.8, 45.6, 45.3, 20.8. 
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Hydrochloride, yield 95%: J H NMR (D 2 0) 8 9.42 (d, J = 2 Hz, 1 H), 8.61 (m, 1 H), 8.56 
(m, 1 H), 8.43 (s, 1 H), 8.03 (dd, 7 = 8, 6 Hz, 1 H), 7.78 (d, 7 = 8 Hz, 2 H), 3.96 (m, 2 H), 
3.61 (m, 2 H), 3.26 (m, 2 H), 2.91 (s, 3 H), 2.86 (m, 2 H), 2.47 (s, 3 H); 13 C NMR (D 2 0) 6 
165.7, 153.9, 147.8, 141.6, 140.5, 139.0, 137.9, 137.4, 137.0, 133.8, 133.2, 131.0, 130.1, 
128.0, 125.6, 43.9, 43.1, 20.2; MS (TSP) m/z 468 (M + +l). 

Example 183 

3-Amino-6-[4-({[2-(dimethyIamino)ethyl]amino}sulfonyl)-3- 
(trifluoromethoxy)phenyl]-A^-pyridin-3-ylpyrazine-2-carboxamide hydrochloride 

Starting material: 4-bromo-A^-[2-(dimethylamino)ethyl]-2-(trifluoromethoxy)benzene- 
sulfonamide. Yield 56% as the base: 'H NMR (DMSO-d6) 8 10.67 (s, 1 H), 9.07 (s, 1 H), 
8.95 (d, 7 = 2 Hz, 1 H), 8.42 (m, 1 H), 8.35 (m, 2 H), 8.20 (m, 1 H), 7.99 (d, 7 = 8 Hz, 1 
H), 7.93 (br s, 2 H), 7.79 (br s, 1 H), 7.45 (m, 1 H), 2.99 (t, 7 = 7 Hz, 2 H), 2.28 (t, 7 = 7 
Hz, 2 H), 2.07 (s, 6 H); ,3 C NMR (DMSO-d6) 8 164.8, 154.9, 145.8, 145.6, 145.5, 145.1, 
142.8, 141.7, 135.3, 134.6, 132.6, 130.3, 128.2, 124.3, 124.1, 123.5, 121.3, 118.7, 118.3, 
58.2, 44.9; MS (TSP) m/z 526 (M + +l). 

Hydrochloride, yield 99%: J H NMR (D 2 0) 8 9.84 (br s, .1 H), 8.64 (s, 1 H), 8.56 (d, 7 = 6 
Hz, 1 H), 8.45 (m, 1 H), 7.99 (m, 2 H), 7.94 (m, 1 H), 7.87 (d, 7 = 8 Hz, 1 H), 3.33 (s, 4 H), 
2.95 (s, 6 H); 13 C NMR (D 2 0) 8 162.9, 152.4, 144.5, 143.7, 140.3, 135.6, 135.4, 134.2, 
134.0, 130.9, 129.7, 127.2, 125.9, 122.0, 121.4, 119.7, 115.3, 54.8,41.3, 35.9; MS (TSP) 
m/z 526 (MM). 

Example 184 

3-Amino-6-[4-{[[2-(dimethylamino)ethyl](ethyl)amino]sulfonyl}-3- 
(trifluoromethoxy)phenyl]-N-pyridin-3-ylpyrazine-2-carboxamide hydrochloride 

Starting material: 4-bromo-^V-[2-(dimethylamino)ethyl]-iV-ethyl-2- 
(trifluoromethoxy)benzenesulfonamide. Yield 87% as the base: l H NMR (CDC1 3 ) 8 9.79 
(s, 1 H), 8.82 (d, 7 = 2 Hz, 1 H), 8.76 (s, 1 H), 8.44 (m, 1 H), 8.25 (m, 1 H), 8.16 (d, 7 = 8 
Hz, 1 H), 7.96 (m, 1 H), 7.87 (dd, 7 = 8, 1 Hz, 1 H), 7.37 (dd, 7 = 8, 5 Hz, 1 H), 3.55 (m, 2 
H), 3.40 (q, 7 = 7 Hz, 2 H), 2.72 (m, 2 H), 2.39 (s, 6 H), 1.15 (t, 7 = 7 Hz, 3 H); ,3 C NMR 
(CDC1 3 ) 8 164.0, 155.1, 146.8, 146.0, 145.6, 142.0, 141.6, 137.0, 134.1, 132.7, 132.1, 
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126.9, 124.7, 124.5, 124.0, 122.9, 121.9, 119.3, 117.0,58.0,45.2,44.6,43.5, 14.4; MS 
(TSP) m/z 554 (MM). 

Hydrochloride, yield 91%: *H NMR (D 2 0) 8 9.42 (d, 7 = 2 Hz, 1 H), 8.63 (s, 1 H), 8.60 (d, 
7 = 6 Hz, 1 H), 8.50. (m, 1 H), 8.06 (m, 1 H), 7.95 (m, 2 H), 7.89 (d, 7 = 8 Hz, 1 H), 3.74 (t, 
7= 6 Hz, 2 H), 3.42 (t, 7 = 6 Hz, 2 H), 3.33 (q, 7 = 7 Hz, 2 H), 2.98 (s, 6 H), 0.97 (t, 7 = 7 
Hz, 3 H); 13 CNMR (D 2 0) 8 162.7, 152.1, 144.0, 143.4, 140.0, 135.3, 134.9, 134.4, 133.6, 
130.3, 130.1, 127.1, 125.8, 121.7, 121.2, 114.8, 53.5, 41.3, 41.1, 11.3, 10.2; MS (TSP) m/z 
554 (M + +l). 

Example 185 

tert-Butyl 2-{[(4-{5-amino-6-[(pyridin-3-yIamino)carbonyl]pyrazin-2- 
yl}phenyl)sulfonyl]-(tert-butoxycarbonyl)amino}ethylcarbamate 

' Starting material: tert-butyl 2-({[4-bromo-2-(trifluoromemoxy)phenyl]sulfony]}-(terf- 
butoxycarbonyl)amino)ethylcarbamate. The product was used in the next step without 
further analysis. 

Example 186 

3-Amino-6-[4-[(4-methylpiperazin-l-yl)sulfonyl]-2-(tri£luoromethyl)phenyl]-A' r - 
pyridin-3-ylpyrazine-2-carboxamide hydrochloride 

Starting material: 1- { [4-bromo-3-(trifluoromethyl)phenyl]sulfonyl } -4-methylpiperazine. 
Purification on a reversed phase column (XTerra C8 19x300 mm) using a 
water/acetonitrile gradient as the eluent gave the base in 3% yield: *H NMR (CDCI3) 8 
9.79 (br s, 1 H), 8.81 (br s, 1 H), 8.44 (s, 1 H), 8.41 (m, 1 H), 8.21 (m, 2 H), 8.03 (dd, 7 = 
8, 2 Hz, 1 H), 7.74 (m, 1 H), 7.32 (dd, 7 = 8, 5 Hz, 1 H), 3.19 (m, 4 H), 2.63 (m, 4 H), 2.37 
(br s, 3 H); MS (TSP) m/z 522 (M++1). 

Hydrochloride, yield 99%: J H NMR (D 2 0, 400 MHz) 8 9.18 (br s, 1 H), 8.47 (m, 2 H), 
8.41 (m, 1 H), 8.28 (m, 1 H), 8.17 (m, 1 H), 7.94 (d, 7= 8 Hz, 1 H), 7.88 (m, 1 H), 4.04 (m, 
2 H), 3.64 (m, 2 H), 3.49 (m, 1 H), 3.30 (m, 2 H), 3.12 (m, 1 H), 2.92 (s, 3 H); MS (TSP) 
m/z 522.0 (M + +l). 
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Example 187 

3-Amino-6-[4-[2-(dimethylamino)ethoxy]phenyl]-iV-(3-pyridinyl)-2-pyrazine- 
carboxamide hydrochloride 

Starting material: AT-[2-(4-bromophenoxy)ethyl]-iV,iV-dimethylamine (described in Ruenitz, 
P., et al, 7. Med. Chem. 1982, 25, 1056-1060). Yield 19% of the base: 'H NMR (DMSO- 
d6) 5 10.56 (s.'l H)i 8.97 (s, 1 H), 8.88 (s, 1 H), 8.34 (d, 7 = 3 Hz, 1 H), 8.21 (m, 1 H), 
8.17 (d, 7 = 9 Hz, 2 H), 7.58 (br s, 2 H), 7.42 (dd, 7 = 8, 4 Hz, 1 H), 7.03 (d, 7 = 9 Hz, 2 H), 
4.1 1 (t, 7 = 6 Hz, 2 H), 2.64 (t, 7 = 6 Hz, 2 H), 2.22 (s, 6 H); 13 C NMR (DMSO-d6) 5 
165.3, 158.8, 153.9, 145.0, 144.4, 143.0, 138.9, 134.7, 128.4, 127.2, 123.5, 123.0, 115.7, 

1 14.6, 65.8, 57.7, 45.6; MS (EI) m/z 379 (M + +l). 
Hydrochloride: yield 45%. 

Example 188 

3-Amino-6-[4-[2-(4-morpholinyl)ethoxy]phenyl]-/Y-(3-pyridinyI)-2- 
pyrazinecarboxamide hydrochloride 

Starting material: 4-[2-(4-bromophenoxy)ethyl]morpholine (described in Lednicer, D., et 
al, 7. Med. Chem. 1965, 5, 52-57). Yield 20% of the base: 'H NMR (DMSO-d6) 5 10.55 (s, 

1 H), 8.99 (br s, 1 H), 8.88 (s, 1 H), 8.4 (m, 1 H), 8.22 (d, 7 = 8 Hz, 2 H) 8.12 (d, 7 = 9 Hz, 
2H), 7.56 (brs,2H), 7.51 (d,7 = 9Hz, 1 H),7.41 (dd,7=8,5Hz, 1 H), 4.16 (t, 7= 6 Hz, 

2 H), 4.08 (t, 7 = 6 Hz, 1 H), 3.58 (m, 6 H), 2.72 (m, 3 H); ,3 C NMR (DMSO-d6) 5 165.2, 

158.7, 157.5, 153.8, 144.9, 144.3, 143.0, 138.8, 132.3, 128.3, 127.1, 123.4, 123.0, 114.8, 
1 14.6, 66.1, 65.3, 56.9, 53.6; MS (EI) m/z 421 (M + +l). 

Hydrochloride: yield 46%. 

Example 189 

3-Amino-6-[4-[[[2-(dimethylamino)ethyl]methylamino]carbonyI]phenyl]-7Y-(3- 
pyridinyl)-2-pyrazinecarboxamide hydrochloride 

Starting material: 4-bromo-iV-[2-(dimethylamino)ethyl]-A'-methylbenzamide. Yield 20% of 
the base: 'H NMR (CDC1 3 ) 8 10.59 (s, 1 H), 8.98 (s, 2 H), 8.36 (dd, 7 = 4, 1 Hz, 1 H), 8.30 
(d, 7 = 8 Hz, 2 H), 8.21 (m, 1 H), 7.73 (br s, 2 H), 7.49 (d, 7 = 9 Hz, 2 H), 7.42 (dd, 7 = 8, 4 
Hz, 1 H), 3.32 (br s, 4 H), 2.96 (br s, 3 H), 2.23 (br s, 3 H), 1.99 (br s, 3 H); l3 C NMR 
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(CDCI3) 8 139.4, 154.2, 145.5, 145.3, 141.5, 134.1, 127.0, 125.5, 124.0, 123.8, 109.5, 76.7, 
58.4, 50.8, 45.5, 29.7, 22.7, 18.4; MS (EI) m/z 420 (IVf+l). 

Hydrochloride, yield 28%: J H NMR (D 2 0) 8 9.34 (s, 1 H), 9.33 (s, 1 H), 8.65 (s, 1 H), 8-58 
(d, 7 = 9 Hz, 1 H), 8.50 (d, 7 = 6 Hz, 1 H), 7.99 (d, 7 = 8 Hz, 2 H), 7.52 (d, J = 8 Hz, 2 H), 
3.92 (t, 7 = 6 Hz, 2 H), 3.48 (t, 7 = 7 Hz, 2 H), 3.06 (s, 3 H), 3.00 (s, 6 H). 

Example 190 

3-Amino-6-[4-[2-(4-methyl-l-piperazinyl)ethoxy]phenyl]-A^-(3-pyridinyl)- 2- 
pyrazinecarboxamide 

Starting material: l-[2-(4-bromophenoxy)ethyl]-4-methylpiperazine (described in Ide, et 
al, 7. Am. Chem. Soc, 1954, 76, 1 122-1 125). Yield 66% of the base: *H NMR (DMSO-d6) 

8 10.54 (s, 1 H), 8.97 (d, 7 = 2 Hz, 1 H), 8.88 (s, 1 H), 8.34 (dd, J = 5, 2 Hz, 1 H), 8.21 (m, 

1 H), 8.16 (d, 7 = 9 Hz, 2 H), 7.56 (br s, 2 H), 7.42 (dd, 7 = 8, 5 Hz, 1 H), 7.03 (d, 7 = 9 Hz, 

2 H), 4.14 (t, 7 = 6 Hz, 2 H), 2.72 (t, 7 = 6 Hz, 2 H), 2.57 (br s, 8 H), 2.31 (s, 3 H); MS 
(ES)m/fe434(M*+l). 

Hydrochloride, yield 92%: ! H NMR (D 2 0) 8 9.4 (s, 1 H), 8.66 (s 1 H), 8.63 (d, 7= 9 Hz, 1 • 
H), 8.55 (d, 7 = 6 Hz, 1 H), 8.05 (dd, 7 = 8, 6 Hz, 1 H), 7.94 (d, 7 = 9 Hz, 2 H), 7.63 (d, 7 = 

9 Hz, 1 H), 7.13 (d, 7 = 9 Hz, 2 H), 4.43 (t, 7 = 5 Hz, 2 H), 3.62 (br s, 10 H), 3.0 (s, 3 H); 
13 CNMR (D 2 0) 8 166.2, 158.8, 154.0, 145.4, 140.8, 138.3, 137.6, 137.4, 133.8, 129.7, 
128.4, 128.0, 124.0, 115.9, 62.9, 56.7, 51.2, 50.2, 43.9. 

Example 191 

3-Amino-6-[4-[[[2-(4-morpholinyl)ethyl]amino]carbonyl]phenyl]-7V-(3-pyridinyl)- 2- 
pyrazinecarboxamide 

Starting material: 4-bromo-/V-(2-morpholin-4-ylethyl)benzamide described in Rafii, H, et 
al, Life Sci. 1996, 58, 1 159-1 170, yield 1% as the base: ] H NMR (DMSO-d6) 8 10.61 (s, 2 
H), 9.02 (s, 1 H), 8.96 (d, 7 = 2 Hz, 1 H), 8.49 (m, 1 H), 8.34 (d, 7 = 9 Hz, 2 H), 8.20 (m, 1 
H), 7.94 (d, 7 = 9 Hz, 2 H), 7.78 (br s, 2 H), 7.44 (dd, 7=8,4 Hz, 1 H), 3.57 (t, 7 = 5 Hz, 4 
H), 3.40 (m, 4 H), 2.42 (m, 4 H); MS (ES) m/z 448 (M+l). 
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Example 192 

3-Amino-6-[4-[(l-methyl-3-pyrrolidinyl)oxy]phenyl]-iV-(3-pyridinyl)- 2- 
pyrazinecarboxamide 

Starting material: 3-(4-bromophenoxy)-l-methylpyrrolidine. Yield 79% of the base: *H 
NMR (DMSO-d6) 6 10.54 (s, 1 H), 8.97 (d, 7 = 2 Hz, 1 H), 8.87 (s, 1 H), 8.34 (dd, J =5, 2 
Hz, 1 H), 8.21 (m, 1 H), 8.15 (d, 7 = 9 Hz, 2 H), 7.56 (br s, 2 H), 7.42 (dd, J = 8, 5 Hz, 1 
H), 6.96 (d, 7 = 9 Hz, 2 H), 4.93 (m, 1 H), 2.79 (m, 1 H), 2.66 (m, 2 H), 2.35 (m, 2 H), 2.26 
(s, 3 H), 1.78 (m, 1 H); 13 C NMR (DMSO-d6) 5 165.2, 157.6, 153.8, 144.9, 144.3, 142.9, 
138.8, 134.6, 128.2, 127.2, 123.4, 123.0, 115.2, 76.7, 61.7, 54.6, 41.6, 32.4; MS (ES)m/z 
391 (MM). 

Hydrochloride, yield 96%: ] H NMR (DMSO-d6) 8 11.12 (s, 1 H), 9.42 (d, 7 = 2 Hz, 1 H), 
8.96 (m, 2 H), 8.69 (d, 7 = 5 Hz, 1 H), 8.22 (m, 2 H), 8.08 (dd, 7=9,6 Hz, 1 H), 7.08 (d, 7, 
= 9 Hz, 2 H), 5.25 (m, 1 H), 3.97 (m, 1 H), 3-65 (m, 2 H), 3.17 (m, 2 H), 2.85 (m, 3 H), 
2.29 (m,lH). 

Example 193 

3-Amino-6-{2-fluoro-4-[(4-methylpiperazin-l-yl)sulfonyl]phenyl}-N-pyridin-3- 
yIpyrazine-2-carboxamide hydrochloride 

Starting material: l-[(4-bromo-3-fluorophenyl)sulfonyl]-4-methylpiperazine. Yield 36% of 
the base: MS (ES) m/z 472 (MM). 

Hydrochloride, yield 28%: *H NMR (DMSO-d6) 8 10.58 (s, 1 H), 8.96 (m, 1 H), 8.78 (d, 7 
= 2 Hz, 1 H), 8.53 (t, 7 = 8 Hz, 1 H), 8.35 (dd, 7 = 4, 2 Hz, 1 H), 8.2 (m, 1 H), 7.92 (br s, 2 
H), 7.68 (m, 2 H), 7.42 (m, 1 H), 2.97 (m, 4 H), 2.37 (m, 4 H), 2.14 (s, 3 H); 13 C NMR 
(DMSO-d6) 8 164.6, 160.2, 157.7, 154.4, 147.9, 145.0, 142.8, 135.8, 134.4, 132.8, 131.5, 
128.3, 128.2, 124.8, 124.8, 123.6, 115.3, 53.4,45.7, 45.2. 

Example 194 

3-Amino-6-{5-fluoro-2-methyl-4-[(4-methylpiperazin-l-yl)sulfonyl]phenyl}-A^- 
pyridin-3-ylpyrazine-2-carboxamide hydrochloride 

Starting material: l-[(4-bromo-2-fluoro-5-methylphenyl)sulfonyl]-4-methylpiperazine. 
Purification by chromatography on silica gel using a gradient of ethyl acetate/heptane, 
(1:100), to ethyl acetate/methanol, (10:1), followed by formation of the hydrochloric salt in 



WO 03/004472 



103 



PCT/SE02/01339 



3 mL of a methylene chloride/methanol mixture (v/v = 3: 1) by the addition of 5 mL of 
hydrochlorid acid in diethyl ether (1 M) gave after washing with diethyl ether and drying 
92 mg (48% yield) of the title compound: J H NMR (D 2 0, 400 MHz) 8 9.41 (d, 7 = 3 Hz, 1 
H), 8.62 (m, 1 H), 8.56 (m, 1 H), 8.39 (s, 1 H), 8.04 (dd, 7 = 9, 6 Hz, 1 H), 7.72 (d, 7 = 7 
Hz, 1 H), 7.53 (d, 7 = 1 1 Hz, 1 H), 4.00 (m, 2 H), 3.62 (m, 2 H), 3.24 (m, 2 H), 3.10 (m, 2 
H), 2.92 (s, 3 H), 2.40 (s, 3 H); MS (ES) m/z 486 (M++1). 

Example 195 

3-Ainino-6-{2,5-dimethyl-4-[(4-methylpiperazin-l-yl)sulfonyl]phenyl}-Ar-pyridin-3- 
ylpyrazine-2-carboxamide hydrochloride 

Starting material: l-[(4-bromo-2,5-dimethylphenyl)sulfonyl]-4-methylpiperazine. 
Purification by chromatography on silica gel using a gradient of ethyl acetate/heptane, 
(1:100), to ethyl acetate/methanol, (10:1), followed by formation of the hydrochloric salt in 
3 mL of a methylene chloride/methanol mixture (v/v = 3:1) by the addition of 5 mL of 
hydrochlorid acid in diethyl ether (1 M) gave after washing with diethyl ether and drying 
90 mg (48% yield) of the title compound: *H NMR (DzO, 400 MHz) 8 9.40 (m, 1 H), 8.59 
(m, 1 H), 8.55 (m, 1 H), 8.36 (s, 1 H), 8.03 (ddd, 7 = 9, 6, 1 Hz, 1 H), 7.78 (s, 1 H), 7.50 (s, 
1 H), 3.90 (d, 7 = 12 Hz, 2 H), 3.60 (d, 7 = 11 Hz, 2 H), 3.18 (quint, 7= 13 Hz, 4H), 2.93 
(s, 3 H), 2.52 (s, 3 H), 2.38 (s, 3 H); MS (ES) m/z 482 (M++1). 

Example 196 

3-Amino-6-[4-(2-piperidin-l-ylethoxy)phenyl]-A^-pyridin-3-ylpyrazine-2-carboxamide 
hydrochloride 

Starting material: l-[2-(4-bromophenoxy)ethyl]piperidine (described in: Stauffer, S. R. et 
al, Bioorg. Med. Chem. 2001, 9, 151-162): J H NMR (DMSO-d6, 300 MHz) 8 10.56 (s, 1 
H), 8.98 (d, J = 2 Hz, 1 H), 8.88 (s, 1 H), 8.36 (dd, 7 = 5, 1 Hz, 1 H), 8.22 (m, 1 H), 8. 17 
(d, 7 = 9 Hz, 2 H), 7.57 (br s, 2 H), 7.43 (dd, / = 8, 5 Hz, 1 H), 7.04 (d, J = 9 Hz, 2 H), 4.13 
(t, / = 6 Hz, 2 H), 2.67 (t, J = 6 Hz, 2 H), 2.44 (m, 4 H), 1.50 (m, 4 H), 1.39 (m, 2 H). 
Hydrochloride, yield 28%: 'H NMR (DMSO-d6, 300 MHz) 8 11.18 (s, 1 H), 10.91 (m, 1 
H), 9.50 (d, J = 2 Hz, 1 H), 9.07 (s, 1 H), 9.00 (d, J = 9 Hz, 1 H), 8.78 (d, 7 = 5 Hz, 1 H), 
8.35 (d, J = 9 Hz, 2 H), 8.15 (dd, 7 = 9, 6 Hz, 1 H), 7.23 (d, 7 = 9 Hz, 2 H), 4.64 (m, 2 H), 
3.60 (m, 4 H), 3.1 1 (m, 2 H), 1,93 (m, 4 H), 1.26 (m, 2 H); 13 C NMR (DMSO-d6, 75 MHz) 
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8 165.7, 157.9, 153.9, 145.1, 138.9, 137.9, 136.5, 136.0, 133.2, 128.8, 127.4, 127.3, 122.1, 
114.8, 62.5, 54:'6, 52.6, 22.2, 21.2; MS (ES) 419 (M + +l) 

Example 197 

3-Amino-6-[4-(2-pyrrolidin-l-ylethoxy)phenyl]-iV-pyridin-3-yl-pyrazine-2- 
carboxamide hydrochloride 

Starting material: l-[2-(4-bromophenoxy)ethyl]pyrrolidine (described in Penning, T- D. et 
al, J. Med. Chem. 2000, 43, 721-735). Hydrochloride: *HNMR (DMSO-d6, 300 MHz) 8 
11.26 (br s, 1 H), 1 1.10 (s, 1 H), 9.41 (d, J = 2 Hz, 1 H), 8.95 (s, 1H), 8.93 (d, J = 7 Hz, 1 
H), 8.68 (d, J = 5 Hz, 1 H), 8.23 (d, J = 9 Hz, 2 H), 8.07 (dd, J = 9, 6 Hz, 1 H), 7.1 1 (d, J = 

9 Hz, 2 H), 4.44 (m, 2 H), 3.58 (m, 4 H), 3.12 (m, 2 H), 1.94 (m, 4 H); MS (ES) 405" 
(M*+l). 

Example 198 

ter/-Butyl4-[2-(4-{5-amino-6-[(pyridin-3-ylamino)carbonyl]pyrazin-2- 
yl}phenoxy)ethyl]piperazine-l-carboxy!ate 

Starting materials: tert-butyl 4-[2-(4-bromophenoxy)ethyl]piperazine-l-carboxylate, yield 
70% as the base: 'H NMR (DMSO-d6, 300 MHz) 8 1 1 .66 (s, 1 H), 10.09 (d, J = 2 Hz, 1 
H), 9.99 (s, 1 H), 9.46 (m, 1 H), 9.32 (m, 1 H), 9.28 (d, J = 9 Hz, 2 H), 8.68 (s, 2 H), 8.54 
(dd, J = 8, 5 Hz, 1 H), 8.16 (d, J = 9 Hz, 2 H), 5.26 (t, J = 6 Hz, 2 H), 4.42 (m, 4 H), 3.85 
(t, J= 6 Hz, 2 H), 3.57 (m, 4 H), 2.50 (s, 9 H); MS (ES) 520 (MM). 

Example 199 

3-Amino-6-{4-[(4-methylpiperazin-l-yl)carbonyl]phenyl}-A' r -pyridin-3-ylpyrazine-2- 
carboxamide hydrochloride 

Starting material: l-(4-bromobenzoyl)-4-methylpiperazine. Hydrochloride, yield 26%: *H 
NMR (DMSO-d6, 300 MHz) 8 11.41 (br s, 1 H), 11.11 (s, 1 H), 9.40 (s, 1 H), 9.06 (s, 1 
H), 8.90 (d, J = 9 Hz, 1 H), 8.69 (d, J = 5 Hz, 1 H), 8.38 (d, J = 8 Hz, 2 H), 8.06 (dd, 7 = 9, 
6 Hz, 1 H), 7.59 (d, 7 = 8 Hz, 2 H), 3.39 (m, 4 H), 3.13 (m, 2 H), 2.77 (s, 3 H), 2.50 (m, 2 
H);MS(ES)418(M + +1). 
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Example 200 

ter/-Butyl4-[2<4-{5-amino-6-[(pyridin-3-ylamino)carbonyl]pyrazin-2-yl}-2,5- 
difluorophenoxy)ethyl]piperazine-l-carboxylate 

Starting material: terf-butyl 4-[2-(4-bromo-2,5-difluorophenoxy)ethyl]piperazine-l- 
carboxylate, yield 22% as the base: *H NMR (DMSO-d6, 300 MHz) 8 10.57 (s, 1 H), 8.95 
(d, 7 = 2 Hz, 1 H), 8.69 (d, 7 = 2 Hz, 1 H), 8.37 (dd, 7 = 5, 1 Hz, 1 H), 8.29 (dd, 7 = 13, 8 
Hz, 1 H), 8.17 (dd, 7 = 8, 1 Hz, 1 H), 7.75 (s, 2 H), 7.44 (dd, 7= 8, 5 Hz, 1 H), 7.35 (dd, 7 
= 13, 7 Hz, 1 H), 4.25 (t, 7 = 6 Hz, 2 H), 2.75 (t, 7 = 6 Hz, 2 H), 3.31 (m, 4 H), 2.46 (m, 4 
H), 1.39 (s, 9 H). 

Example 201 

3-Amino-6-[2^-difluoro-4-(2-morpholin-4-ylethoxy)phenyl]-Ai r -pyridin-3-ylpyrazine- 

2- carboxamide hydrochloride 

Starting material: 4-[2-(4-bromo-2,5-difluorophenoxy)ethyl]morpholine. Hydrochloride, 
yield 63%: *H NMR (DMSO-d6, 300 MHz) 5 1 1 .07 (s, 1 H), 9.37 (d, 7 = 2 Hz, 1 H), 8.86 
(d, 7 = 9 Hz, 1 H), 8.70 (s, 1 H), 8.68 (m, 1 H), 8.33 (dd, 7 = 12, 7 Hz, 1 H), 8.02 (dd, 7 = 
8, 5 Hz, 1 H), 7.77 (br s, 2 H), 7.36 (dd, 7 = 13, 7 Hz, 1 H), 4.66 (m, 2 H), 3.96 (m, 4 H), 
3.63 (m, 2 H), 3.50 (m, 2 H), 3.27 (m, 2 H). 

Example 202 

3- Amino-6-[2,5-difluoro-4-(2-pyrrolidin-l-ylethoxy)phenyl]-A^-pyridin-3-ylpyrazine- 

2- carboxamide hydrochloride 

Starting material: l-[2-(4-bromo-2,5-difluorophenoxy)ethyl]pyrrolidine, yield 31%: l H 
NMR (DMSO-d6, 300 MHz) S 10.88 (s, 1 H), 10.74 (br s, 1 H), 9.21 (d, 7 = 2 Hz, 1 H), 
8.74 (d, 7 = 2 Hz, 1"H), 8.58 (m, 2 H), 8.34 (dd, 7 = 12, 7 Hz, 1 H), 7.81 (dd, 7 = 8, 5 Hz, 2 
fi), 7.41 (dd, 7 = 13, 7 Hz, 1 H), 4.54 (m, 2 H), 3.64 (m, 4 H), 3.13 (m, 2 H), 2.04 (m, 2 H), 
1.90 (m, 2 H); MS (ES) 441(M + +1). 

Example 203 

3- Amino-6-{2,6-dimethyI-4-[2-(4-methylpiperazin-l-yl)ethoxy]phenyl}-A^-pyridin-3- 
ylpyrazine-2-carboxamide hydrochloride 
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Starting material: 1 -[2-(4-bromo-3,5-dimethylphenoxy)ethyl]-4-methylpiperazine. 
Hydrochloride/yield 7%: l H NMR (DMSOd6, 300 MHz) 8 10.46 (s, 1 H), 9.31 (s, 1 H), 
8.93 (d, / = 2 Hz, 1 H), 8.30 (m, 1 H), 8.21 (m, 2 H), 7.62 (br s, 2 H), 7.38 (m, 1 H), 6.76 
(s, 1 H), 4.12 (m, 2 H), 2.79 (m, 10 H), 2.50 (s, 3 H), 2.09 (s, 6 H); MS (ES) 462 (M + +l). 

Example 204 

3-Aimno-6-{2-methyl-442-(4-m^ 
ylpyrazine-2-carboxamide hydrochloride 

Starting material: l-[2-(4-bromo-3-methylphenoxy)ethyl]-4-methylpiperazine. 
Hydrochloride, yield 23%: *H NMR (DMSO-d6, 300 MHz) 8 11.10 (s, 1 H), 9.38 (d, J = 2 
Hz, 1 H), 8.89 (d, J = 9 Hz, 1 H), 8.67 (d, J = 5 Hz, 1 H), 8.49 (s, 1 H), 8.04 (dd, J = 9, 5 
Hz, 1 H), 7.52 (d, 7=8 Hz, 2 H), 7.01 (m, 1 H), 6.97 (m, 1 H), 4.52 (m, 2 H), 3.81 (m, 10 
H), 2.84 (s, 3 H), 2.41 (s, 3 H); MS (ES) 448 (M + -f 1). 

Example 205 

3-Amino-6-{5-[(dimethylamino)sulfonyl]thien-2-yl}-A^-pyridin-3-ylpyrazine-2- 
carboxamide 

Starting material: 5-bromo-A^dimethylthiophene-2-sulfonamide. Purification by 
chromatography on silica gel using a gradient of ethyl acetate/heptane, (1:100), to ethyl 
acetate/methanol, (1 : 1), gave 80 mg (28% yield) of the title compound as the base: ] H 
NMR (DMSO-d6, 400 MHz) 8 10.47 (s, 1 H), 8.98 (m, 2 H), 8.39 (m, 1 H), 8.18 (m, 1 H), 
7.97 (m, 1 H), 7.91 (m, 2 H), 7.68 (m, 1 H), 7.46 (m, 1 H), 2.72 (s, 6 H) 13 C NMR (DMSO- 
d6, 100 MHz) 8 164.4, 154.5, 147.6, 145.1, 144.5, 143.1, 133.7, 133.4, 133.2, 128.6, 
123.9, 123.6, 123.4, 37.7; MS (ES) m/z 405.24 (M^l). 

Example 206 

terf-Butyl 4-(5-{5-amino-6-[(pyridin-3-ylamino)carbonyl]pyrazin-2-yl}-2- 
furoyl)piperazine-l-carboxylate 

Starting material: tert-butyl 4-(5-bromo-2-furoyl)piperazine-l-carboxylate. Purification by 
chromatography on silica gel using a gradient of ethyl acetate/heptane, (1:100), to ethyl 
acetate/methanol, (10:1), gave the title compound as the base, yield 33%: l U NMR 
(CD 3 OD, 400 MHz) 8 9.02 (m, 1 H), 8.74 (s, 1 H), 8.33 (m, 2 H), 7.48 (dd, J = 8, 5 Hz, 1 
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H), 731 (d, J = 4 Hz, 1 H) 7.20 (d, J = 4 Hz, 1 H), 3.87 (m, 4 H), 3.58 (m, 4 H), 1.48 (s, 9 
H); MS (ES) m/z 494 (M + +l). 

Example 207 

2- Amino-5-{4-[(4-methylpiperazin^ 
hydrochloride 

4-[(4-Methylpiperazin-l-yl)sulfonyl]phenylboronic acid (157 mg, 0.55 mmol), 2-amino-5- 
bromo-N-pyridin-3-ylnicotinamide (54 mg, 0.18 mmol), sodium carbonate (58 mg, 0.54 
mmol), Pd(dppf)Cl 2 xCH 2 Cl 2 (7 mg, 0.01 mmol) were suspended in ethylene glycol 
dimethyl ether/water (2.5:0.6 mL) and heated in a microwave oven at 160 °C for 10 min. 
Silica was added and the solvent was evaporated. Purification by chromatography on a 
silica gel column using ethyl acetate to ethyl acetate/methanol, (10:1), as the eluent gave a 
product which was further purified by reversed phase chromatography 
(water/acetonitrile/ammonium acetate gradient, column: XTerra C8 19x300 mm). After 
removal of the solvent, the residue was dissolved in methylene chloride. The organic layer 
was washed with an aqueous saturated sodium hydrogen carbonate solution and 
subsequently dried over sodium sulfate. Filtration and removal of solvent in vacuo gave an 
oil which was dissolved in 3 mL methylene chloride/methanol mixture (v/v = 3:1). 
Hydrochloric acid (5 mL, 1 M in diethyl ether) were added and the precipitate was washed 
with diethyl ether and dried in vacuo to give 50 mg (53% yield) of the title compound: ] H 
NMR (D 2 0, 400 MHz) 5 9.35 (d, J = 2 Hz, 1 H), 8.82 (d, J = 2 Hz, 1 H), 8.64 (ddd, 7=9, 
2, 1 Hz, 1 H), 8.57 (m, 1 H), 8.43 (d, / = 2 Hz, 1 H), 8.04 (m, 1 H), 7.89 (m, 4 H), 3.92 (d, 
J = 14 Hz, 2 H), 3.57 (d, J = 13. Hz, 2 H), 3.21 (m, 2 H), 2.86 (s, 3 H), 2.82 (m, 2 H); 13 C 
NMR (D 2 0, 100 MHz) 5 163.2, 151.1, 140.6, 137.9, 137.7, 135.7, 135.5, 135.4, 131.7, 
131.6, 126.7, 125.7, 125.5, 121.6, 112.9, 50.7, 41.2, 40.9; MS (ES) m/z 453 (M++1). 

The following Examples, 208 - 213, were synthesized as described for Example 207: 

Example 208 

3- Anuno-6-{4-[(4-methylpiperazin^ 

yImethyl)pyridin-3-yl]pyrazine-2-carboxamide hydrochloride 
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Starting material: 4-[(4-methylpiperazin-l-yl)sulfonyl]phenylboronic acid and 3-amino-6- 
bromo-iV-[4-(pyrrolidin- 1 -ylmethyl)pyridin-3-yl]pyrazine-2-carboxamide. Purification by 
chromatography on a silica gel column using ethyl acetate to ethyl acetate/methanol, (1:1), 
as the eluent followed by formation of the hydrochloric salt in 3 mL of a methylene 
chloride/me thanol mixture (v/v = 3:1) by the addition of hydrochloride acid in diethyl ether 
(5 mL, 1 M) gave after washing with diethyl ether and drying 70 mg (23% yield) of the 
title compound: *H NMR (D 2 0, 400 MHz) 8 9.01 (s, 1 H), 8.79 (d, J = 6 Hz, 1 H), 8.75 (m, 
1 H), 8.15 (m, 3 H), 7.83 (d, J = 9 Hz, 2 H), 4!68 (s, 2 H), 3.90 (d, J = 14 Hz, 2 H), 3.56 (d, 
7=12 Hz, 2 H), 3.39 (br m, 4 H), 3.20 (t, 7 = 12 Hz, 2 H), 2.85 (s, 3 H), 2.79 (m, 2 H); 
2.03 (br s, 4 H); 13 C NMR (D 2 0, 100 MHz) 5 166.9, 154.5, 146.0, 143.8, 143.4, 142.7, 
141.1, 138.4, 135.1, 133.6, 128.6, 127.8, 126.9, 124.4, 55.5, 53.1, 52.9, 43.5, 43.1, 22.9; 
MS (ES) m/z 537 (M + +l). 

Example 209 

3-Amino-642,5-difluoro-4-(pyrroli^ 
ylethyl)pyridin-3-yl]pyrazine-2-carboxamide hydrochloride 

Starting materials: 2,5-difluoro-4-(pyrrolidin-l-ylsulfonyl)phenylboronic acid and 3- 
amino-6-bromo-A^-[4-(2-pyrrolidin-l-ylethyl)pyridin-3--yl]pyrazine-2--carboxamide. 
Purification by chromatography on a silica gel column using ethyl acetate/heptane, (10:1), 
to ethyl acetate/methanol, (1:1), as the eluent, followed by formation of the hydrochloric 
salt in 3 mL of a methylene chloride/methanol mixture (v/v = 3:1) by the addition of 
hydrochloride acid in diethyl ether (5 mL ,1 M) gave after washing with diethyl ether and 
drying 40 mg (35% yield) of the title compound: l H NMR (D 2 0, 400 MHz) 8 9.04 (s, 1 H), 
8.78 (d, 7 = 2 Hz, 1 H), 8.61 (d, 7 = 5 Hz, 1 H), 8.02 (dd, 7 = 10, 6 Hz, 1 H), 7.89 (d, 7 = 6 
Hz, 1 H), 7.75 (dd, 7= 10, 6 Hz, 1 H), 3.59 (br m, 4 H), 3.36 (m, 6 H), 3.04 (m, 2 H), 2.00 
(m, 2 H), 1.90 (m, 2 H), 1.82 (m, 4 H); MS (ES) m/z 558 (MM). 

Example 210 

3-Amino-6-[2,5-difluoro-4-(pyrrolidin-l-ylsulfonyl)phenyl]-A^-[5-(3-pyrrolidin-l- 
ylpropyl)pyridin-3-yI]pyrazine-2-carboxamide hydrochloride 

Starting materials: 2,5-difluoro-4-(pyrrolidin-l-ylsulfonyl)phenylboronic acid and 3- 
amino-6-bromo-A^-[5-(3-pyirolidin-l-ylpropyl)pyridin-3-yl]pyrazine-2-carboxamide. The 
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product mixture was filtered through C-8 reversed phase gel, using acetonitrile. The 
solvent was eyaporated and the crude product was purified by reversed phase 
chromatography (column: XTerra C8 19x300 mm) using a water/acetonitrile gradient to 
give 21 mg, (20% yield) of the base. The base was dissolved in methylene 
chloride/methanol, (89:1, 5.0 mL) and cooled to 0 °C. HC1 in diethyl ether (5 mL, 1 M) 
was added dropwise and the mixture was stirred for 30 min at 0 ° C, The precipitate was 
collected by filtration and washed with diethyl ether and dried to give 15 mg (12% yield) 
of the title compound: J H NMR (CD 3 OD, 400 MHz) 8 9.42 (d, 7 = 2 Hz, 1 H), 8.77 (d, 7 = 
2 Hz, 1 H), 8.53 (s, 1 H), 8.26 (dd, 7= 1 1, 6 Hz, 1 H), 7.65 (dd, 7= 10, 5 Hz, 1 H), 3.61 
(m, 2 H), 3.30 (m, 4 H), 3.03 (m, 2 H), 2.93 (dd, 7 = 8, 8 Hz, 2 H), 2.10 (m, 4 H), 1.96 (m, 
2 H), 1 .79 (m, 4 H); MS (ES) m/z 572 (M + +l). 

Example 211 

3-Amino-6-[2,5-difluoro-4-(piperidin-l-yte^ 
ylpropyl)pyridin-3-yl]pyrazine-2-carboxamide hydrochloride 

Starting material: 2,5-difluoro-4-(piperidin-l-ylsulfonyl)phenylboronic acid, yield 15%: *H 
NMR (CD 3 OD, 400 MHz) 5 9.41 (m, 1 H), 8.75 (m, 2 H), 8.53 (s, 1 H), 8.25 (dd, 7= 11,8 
Hz, 1 H), 7.58 (dd, 7 = 10, 6 Hz, 1 H), 3.60 (m, 2 H), 3.37 (t, 7 = 7 Hz, 2 H) 3.10 (m, 4 H), 
3.01 (m, 2 H), 2.93 (m, 2 H) 2.12 (m, 2 H), 2.06 (m, 2 H), 1.54 (m, 4 H), 1.43 (m, 2 H), 
1.06 (m, 2 H); MS (ES) m/z 586 (M + +l). 

Example 212 

3-Amino-6-[4-(piperidin-l-ylsulfonyl)phenyl]-A^-[5-(3-pyrrolidin-l-ylpropyl)pyridin- 
3-yI]pyrazine-2-carboxamide hydrochloride 

Starting materials: 4-(piperidin-l-ylsulfonyl)phenylboronic acid. Purification by reversed 
phase chromatography (CI 8, water/acetonitrile gradient) gave after precipitation the title 
compound, 26% yield: *H NMR (CD 3 OD, 400 MHz) 8 9.42 (s, 1 H), 8.80 (s, 2 H), 8.50 (s, 
1 H), 8.29 (d, 7 = 8 Hz, 2 H), 7.74 (d, 7 = 8 Hz, 2 H), 3.61 (m, 2 H), 3.23 (m, 2 H), 3.02 
(m ? 2 H), 2.89 (m, 6 H), 2.14 (m, 2 H), 2.06 (m, 2 H), 1.95 (m, 2 H), 1.52 (m, 4 H), 1.32 
(m, 2 H); MS (ES) m/z 550 (M + +l). 
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Example 213 

3-Amino-A45-(3-pyrrolidin-l^^ 

ylsuIfonyl)phenyl]pyrazine-2-carboxamide hydrochloride 

Starting materials: 4-(pyrrolidin-l-ylsulfonyl)phenylboronic acid, yield 23%: *H NMR 
(CD 3 OD, 400 MHz) 5 9.43 (s, 1 H), 8.84 (s, 1 H), 8.78 (s, 1 H), 8.50 (s, 1 H), 8.34 (d, J = 8 
Hz, 2 H), 7.87 (d, J = 8 Hz, 2 H), 3.67 (m, 2 H), 3.29 (m, 2 H), 3.21 (m, 4 H), 3.08 (m, 2 
H), 2.97 (dd, J = 8, 8, 2 H), 2.15 (m, 4 H), 2.00 (m, 2 H), 1.70 (m, 4 H); MS (ES) m/z 536 
(MM). 

Example 214 

3-Amiho-A^-[4-(2-pyrrolidin-l-ylethyl)pyridin-3-yl]-6-[4-(pyrrolidin-l- 
ylsulfonyl)phenyl]pyrazine-2-carboxamide hydrochloride 

3-Amino-6-[4-(pyrrolidin-l-ylsulfonyl)phenyl]pyrazine-2-carboxylic acid (66 mg, 0.19 
mmol), 4-(2-pyrrolidin-l-ylethyl)pyridin-3-amine (30 mg, 0.16 mmol) , 2-(lH- 
benzotriazol-l-yl)-l,l,3,3-tetramethyluroniumtetrafluoroborate (91 mg, 0.28 mmol), 1- 
hydroxybenzotriazole hydrate (35 mg, 0.26 mmol) and A^Af-diisopropylethylamine (0.1 
mL, 0.57 mmol) were suspended under inert gas atmosphere in acetonitrile (8 mL) and 
stirred at room temperature for 12 h. The solvent was removed in vacuo and the residue 
was separated between methylene chloride and saturated aqueous sodium hydrogen 
carbonate solution. The organic layer was dried over sodium sulfate. Filtration and removal 
of the solvent in vacuo gave a crude product, which was purified by chromatography on 
. silica gel using a gradient ethyl acetate/heptane, (4:1), to ethyl acetate/methanol, (1:2), as 
the eluent. The product was dissolved in 3 mL of a methylene chloride/methanol mixture 
(v/v = 3:1) and of hydrochloride acid in diethyl ether (5 mL, 1 M) was added. The 
precipitate was washed with diethyl ether and dried in vacuo to give 15 mg (15% yield) of 
the title compound: *H NMR (D 2 0, 400 MHz) 5 9.12 (s, 1 H), 8.80 (s, 1 H), 8.62 (d, J = 6 
Hz, 1 H), 8.20 (d, J = 9 Hz, 2 H), 7.95 (m, 3 H), 3.54 (m, 4 H), 3.38 (m, 2 H), 3.26 (m, 4 
H), 2.97 (m, 2 H), 1.87 (m, 2 H), 1.81 (m, 2 H), 1.70 (m, 4 H); MS (ES) m/z 522 (MM). 

The following Examples 215- 216, were synthesized as described for Example 214: 
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Example 215 

3-Aimno-A44-(3-pyrrolidi^ 

ylsulfonyl)phenyl]pyrazine-2-carboxamide hydrochloride 

Starting material: ^(S-pyrrolidin-l-ylpropy^pyridin-S-amine, yield 13 %: *H NMR (D 2 0, 
400 MHz) 8 9.25 (s, 1 H), 8.82 (s, 1 H), 8.60 (d, 7 = 6 Hz, 1 H), 8.20 (d, 7 = 9 Hz, 2 H), 
8.00 (d, 7 = 6 Hz, 1 H), 7.96 (d, 7= 9 Hz, 2 H), 3.46 (m, 2 H), 3.27 (m, 4 H), 3.19 (t, 7= 8 
Hz, 2 H), 3.07 (t, 7 = 8 Hz, 2 H), 2.79 (m, 2 H), 2.11 (m, 2 H), 1.89 (m, 2 H), 1.78 (m, 2 
H), 1.71 (m, 4 H); MS (ES) ro/z 536 (MM). 

Example 216 

3-Amino-A^-[4-(pyrrolidin-l-ylmethyl)pyridin-3-yl]-6-[4-(pyrroIidin-l- 
yIsulfonyl)phenyl]pyrazine-2-carboxamide hydrochloride 

Starting material : 4-(pyrrolidin- 1 -ylmethyl)pyridin-3-amine. Purification by 
chromatography on silica gel using a gradient ethyl acetate/heptane, (4: 1), to ethyl 
acetate/methanol, (2:1), as the eluent, followed by formation of the hydrochloric salt in 3 
mL of a methylene chloride/methanol mixture (v/v = 3:1) by the addition of hydrochloride 
acid in diethyl ether (5 mL,l M) gave, after washing with diethyl ether and drying, 50 mg 
(34% yield) of the title compound: *H NMR (D 2 0, 400 MHz) 5 8.78 (m, 1 H), 8.68 (m, 1 
H), 8.66 (s, 1 H), 8.04 (d, 7 = 9 Hz, 2 H), 7.91 (d, 7 = 5 Hz, 1 H), 7.71 (d, 7 = 9 Hz, 2 H), 
4.56 (s, 2 H), 3.38 (br s, 4 H), 3.1 1 (t, 7= 6 Hz, 4 H), 2.01 (m, 4 H), 1.61 (m, 4 H); MS 
(ES) 77i£508 (MM). 

Example 217 

3- Amino-N-{4-[(dimethylamino)methyl]pyridin-3-yl}-6-[4-(pyrrolidin-l- 
ylsulfonyl)phenyl]pyrazine-2-carboxamide hydrochloride 

4- (Pyirolidin-l-ylsulfonyl)phenylboronic acid (174 mg, 0.68 mmol), 3-amino-6-bromo-A^ 
{4-[(dimethylamino)methyl]pyridin-3-yl}pyrazine-2-carboxamide (220 mg, 0.62 mmol), ' 
sodium carbonate (181 mg in 0.9 mL water, 1.71 mmol), Pd(dppf)Cl 2 xCH 2 Cl2 (40 mg, 
0.05 mmol) were dissolved under inert gas atmosphere in tetrahydrofuran (10 mL) and the 
reaction mixture was heated to 50 °C and stirred for 2 h. Lithium chloride (100 mg, 2.3 
mmol) and Pd(PPh 3 )4 (20 mg, 0.01 mmol) and Pd(dppf)Cl 2 xCH 2 Cl 2 (30 mg, 0.04 mmol) 
were added and stirring at 50 °C was continued for 10 h. Saturated aqueous sodium 
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chloride solution (5 mL) and ethyl acetate (15 mL) and tetrahydrofuran (20 mL) were 
added. The layers were separated and the organic layer was dried over magnesium sulfate. 
Filtration and removal of solvent in vacuo gave a residue, which was purified by column 
chromatography on silica gel using a gradient of ethyl acetate/heptane, (1:1), to ethyl 
acetate/methanol, (1 : 1), as eluent. The product was dissolved in 3 mL of a methylene 
chloride/methanol mixture (v/v = 3:1) and of hydrochloride acid in diethyl ether (5 mL, 1 
M) was added. The precipitate was washed with diethyl ether and dried in vacuo to give 35 
mg (10% yield) of the title compound: *H NMR (D 2 0, 400 MHz) 5 9.10 (m, 1 H), 8.85 (m, 
1 H), 8.66 (m, 1 H), 8.24 (m, 1 H), 8.00 (m, 2 H), 7.72 (m, 2 H), 4.66 (s, 2 H), 3.14 (s, 4 
H), 2.92 (m, 6 H), 1.61 (m, 4 H); 13 C NMR (D 2 0, 100 MHz) 5 166.7, 154.2, 145.4, 144.1, 
142.5, 141.5, 140.0, 138.4, 136.1, 134.5, 128.9, 128.3, 126.5, 124.4, 55.7,48.7,43.8, 25.1; 
,MS(ES)m/z482(M + +l). 

Example 218 

i 

3-Amin&-iV-{4-[(dimethylamino)methyl]pyridin-3-yl}-6-[4-(piperidin-l- 
ylsulfonyI)phenyl]pyrazine-2-carboxamide hydrochloride 

The title compound was prepared as described for Example 217 using 4-(piperidin-l- 
ylsulfonyl)phenylboronic acid, yield 14 %: *H NMR (D 2 0, 400 MHz) 8 9.03. (s, 1 H), 8.80 
(m, J = 6 Hz), 8.69 (s, 1 H), 8.17 (m, 1 H), 8.06 (d, J = 7 Hz, 2 H), 7.69 (d, J= 7 Hz, 2 H), 
4.62 (s, 2 H), 2.91 (s, 6 H), 2.88 (s, 4 H), 1.50 (m, 4 H), 1.32, (m, 2 H); MS (ES) mJz 496 
(M + +l). 

The following Examples, 219 - 225, were synthesized as described for Example 240: 
Example 219 

3-Amino-6-{3-ethyI-4-[(4-methylpiperazin-l-yl)sulfonyl]phenyl}-iV-pyridin-3- 
ylpyrazine-2-carboxamide hydrochloride 

Starting material: 3-amino-6- { 3-ethyl-4-[(4-methylpiperazin-l -yl)sulfonyl]phenyl } -N- 
pyridin-3-ylpyrazine-2-carboxamide, yield 99 %: 'H NMR (D 2 0) 8 9.34 (d, / = 2 Hz, 1 H), 
8.60 (s, 1 H), 8.56 (d, J = 6 Hz, 1 H), 8.51 (m, 1 H), 8.01 (dd, J = 9, 6 Hz, 1 H), 7.91 (s, 1 
H), 7.84 (dd, /= 8, 2 Hz, 1 H), 7.76 (d, J= 8 Hz, 1 H), 3.87 (m, 2 H), 3.59 (m, 2 H), 3.16 
(m, 4 H), 2.91 (s, 3 H), 2.89 (q, J = 8 Hz, 2 H)," 1 .26 (t, J = 8 Hz, 3 H). 
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Example 220 

3-Amino-6-[4-[(4-methylpiperazin-l-yl)sulfonyl]-3-(trifluoromethoxy)pheny 
pyridin-3-ylpyrazine-2-carboxamide hydrochloride 

Starting material: 3-amino-6-[4-[(4-methylpiperazin-l-yl)sulfonyl]-3- 
(trifluoromethoxy)phenyl]-iV-pyridin-3-ylpyrazine-2-carboxamide: yield 96%: *HNMR 
(D 2 0) 5 9.34 (s, 1 H), 8.66 (s, 1 H), 8.56 (d, 7 = 5 Hz, 1 H), 8.44 (d, 7 = 9 Hz, 1 H), 7.98 
(in, 3 H), 7.87 (d, 7 = 9 Hz, 1 H), 3.98 (m 3 2 H), 3.60 (m, 2 H), 3.19 (m, 4 H), 2.91 (s, 3 H); 
13 CNMR(D 2 O)5l65.0, 154.6, 146.6, 145.8, 142.7, 137.9, 137.4, 136.0, 135.9, 133.3, 
132.6, 127.9, 127.7, 124.2, 123.6, in.5, 53.3, 43.29, 43.1; MS.(TSP) m/z 538 (MM) 

Example 221 

3- Amino-6-[4-{[(2-aminoethyl)amino]sulfonyl}-3-(trifluoromethoxy)phenyl]-A^- 
pyridin-3-y]pyrazine-2-carboxamide hydrochloride 

Starting material: 3-amino-6-[4-{ [(2-aminoethyI)amino]sulfonyl}-3- 
(trifluoromethoxy)phenyl]-^pyridin-3-ylpyrazine-2--carboxamide, yield 95%: : HNMR 
(D 2 0, 400 MHz) 5 9.33 (d, 7= 2 Hz, 1 H), 8.67 (s, 1 H), 8.55 (d, 7 = 5 Hz, 1 H), 8.44 (m, 1 
H), 8.00 (m, 2 H), 7.96 (m, 1 H), 7.91 (m, 1 H), 3.25 (m, 2 H), 3.15 (m, 2 H); MS (TSP) 
77z/z498(M + +l). 

Example 222 

4- Amino^ f -[(4-methylpiperazin-l^ 
carboxamide hydrochloride 

Starting material: 4-amino-4'-[(4-methylpiperazin-l-yl)sulfonyl]-A^-pyridin-3--yl-l ,1- 
biphenyl-3-carboxamide, yield 62%: *H NMR (D 2 0, 400 MHz) 5 9.26 (s, 1 H), 8.50 (m, 2 
H), 7.96 (m, 1 H), 7.84 (m, 1 H), 7.78 (d, 7 = 8 Hz, 2 H), 7.71 (d, 7=9 Hz, 2 H), 7.64 (m, 

1 H), 6.98 (d, 7 = 9 Hz, 1 H), 3.86 (d, 7 = 14 Hz, 2 H), 3.55 (d, 7 = 13 Hz, 2 H), 3.18 (m, 

2 H), 2.83 (s, 3 H), 2.75 (m, 2 H); 13 C NMR (D 2 0) 8 145.0, 144.95, 138.5, 137.3, 136.7, 
133.1, 132.6, 131.9, 130.1, 128.6, 127.9, 127.8, 127.4, 120.7, 118.0, 52.9,43.5, 43.1. 



WO 03/004472 



114 



PCT/SE02/01339 



Example 223 

2- Amino-5-{4-[(4-methy^^ 
ylmethyI)pyridin-3-yl]nicotinamide hydrochloride 

Starting material: 2-amino-5-{4-[(4-methylpiperazin-l-yl)sulfonyl]phenyl }-AT-[4- 
(pyrrolidin-l-ylmethyl)pyridin-3-yl]nicotinamide, yield 85 %: ! HNMR (D 2 0, 400 MHz) 8 
9.04 (d, J = 2 Hz, 1 H), 8.90 (s, 1 H), 8.78 (d, 7 = 6 Hz, 1 H), 8.51 (d, J= 2 Hz, 1 H); 8.04 
(d, J = 6 Hz, 1 H), 7.99 (m, 4 H), 4.68 (s, 2 H), 3.98 (m 2 H), 3.61 (m, 2 H), 3.26 (br m, 6 
H), 2.90 (s, 3 H), 2.89 (br m, 2 H), 2.10 (m, 4 H); MS (ES) m/z 536 (MM). 

Example 224 

3- Amino-A^pyridin-3-yl-644-(pyrc^ 
hydrochloride 

Starting material: 3-amino-AT-pyridin-3-yl-6-[4-(pyrrolidin-l-ylsulfonyl)phenyl]pyrazine-2- 
carboxamide, yield 97%: 13 C NMR (CD 3 OD, 100 MHz) 5 166.72, 156.06, 147.03, 141.26, 
139.74, 139.30, 138.16, 137.43, 137.14, 134.08, 129.17, 128.20, 127.48. 127.48: 124.58, 
26.22; MS (ES) m/z 425 (MM). 

Example 225 

3-Amino-6-[4-(piperidin-l-ylsulfonyl)phenyl]-A^-pyridin-3-ylpyrazine-2-carboxamide 
hydrochloride 

Starting material: 3-amino-6-[4-(piperidin- l-ylsulfonyOphenylJ-TV-pyridin-S-ylpyrazine^- 
carboxamide, yield 95%: *H NMR (CD 3 OD, 400 MHz) 5 9.54 (m, 1 H), 8.84 (m, 2 H), 
8.56 (d, J = 9 Hz, 1 H), 8.3 1 (d J = 8 Hz, 2 H), 8.9 (d, / = 8, 6 Hz, 1 H), 7,82 (d J = 8 Hz, 2 
H), 2.97 (t, J = 6 Hz, 4 H), 1 .59 (m, 4 H), 1 .40 (m, 2 H);MS (ES) m/z 439 (MM). 

Example 226 

3-Amino-6-[4-(piperazin-l-ylsulfo^ 
hydrochloride 

A solution of tert-butyl 4-[(4- { 5-amino-6-[(pyridin-3-ylamino)carbonyl]pyrazin-2- 
yl}phenyl)sulfonyl]piperazine-l-carboxylate (0.3 g, 0.56 mmol) in methanol/methylen 
chloride (10:2 mL) was heated at 60 °C for 6 h. The solvent was evaporated. The resulting 
residue was dissolved in methanol/water, (2:1), filtered, and the solvent evaporated to give 
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0.28 g (98% yield) of the title compound: *H NMR (D 2 0, 400 MHz) 8 8.31 (d, 7 = 2 Hz, 1 
H), 8.58 (s, 1 H) 8.53 (ra, 1 H), 8.50 (m, 1 H), 8.05 (d, 7 = 8 Hz, 2 H), 7.97 (dd, 7 = 9, 6 
Hz, 1 H), 7.67 (d, 7 = 8 Hz, 2 H), 3.26 (br s, 8 H); 13 C NMR (D 2 0, 100 MHz) 8 165.1, 
154.1, 145.5, 140.3, 137.6, 137.4, 137.1, 137.0, 133.5, 132.7, 128.5, 128.0, 126.4, 123.9, 
43.1, 43.1; MS (ES) m/z 440.20 (M++1). 

Example 227 

3-Amino-6-[4 : {[(2-aminoethyI)ami^ 
pyridin-3-ylpyrazine-2-carboxamide 

HC1 in diethyl ether (1.0 M, 25 mmol) was added to a solution of terr-butyl 2-{[(4-{5- 
amino-6-[(pyridin-3-ylamino)carbonyI]pyrazih-2-yl}phenyl)sulfonyl]-(^ 
butoxycarbonyl)amino}ethylcarbamate in methanol (40 mL). The resulting mixture was 
stirred under reflux for 38 h. The solvent was evaporated and a mixture of saturated 
aqueous sodium carbonate and methylene chloride was added. The organic phase was 
washed with water, dried over MgS0 4 , and the solvent was evaporated. Purification by 
column chromatography using methylene chloride /methanol, (7:3), gave 0.26 g (62% 
yield) of the title compound as a brown solid: *H NMR (DMSO-d6, 400 MHz) 5 10;67 (s, 
1 H), 9.07 (s, 1 H), 8.96 (d, J = 2 Hz, 1 H), 8.43 (dd, J = 8, 1 Hz, 1 H), 8.37 (m, 1 H), 8.34 
(m, 1 H), 8.21 (m, 1 H), 7.99 (d, J = 8 Hz, 1 H), 7.93 (br s, 2 H), 7.45 (dd, / = 8, 5 Hz, 1 
H), 2.87 (t, J = 7 Hz, 2 H), 2.55 (t, J = 7 Hz, 2 H); MS (ES) m/z 498 (M + +l) 

Example 228 

3-Amino-6-[4-(2-piperazin-l-yleto 
hydrochloride 

HC1 (4.2 mL, 1.0 M in diethyl ether) was added dropwise to a cooled (0°C) solution of 
tert-butyl 4-[2-(4-{ 5-amino-6-[(pyridin-3-ylamino)carbonyl]pyrazin-2- 
yl}phenoxy)ethyl]piperazine-l-carboxylate (0.300 g, 0.58 mmol) in methanol (35 mL). 
The solution was stirred at room temperature for 92 h. The solvent was evaporated and 
resulting solid was dissolved in refluxing methanol (160 mL). HC1 (4.0 mL, 0.7 M in 
diethyl ether) was added and the resulting mixture was heated at reflux for 2 h. The solvent 
was evaporated and the residue was dried under vacuum to give 0.25 g (88% yield) of the 
title compound: I HNMR (DMSO-d6, 300 MHz) 5 1 1.09 (s, 1 H), 10.00 (br s, 2 H), 9.41 (d, 
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7 = 2 Hz, 1 H), 8.95 (s, 1 H), 8.93 (m, 1 H), 8.68 (d, 7 = 5 Hz, 1 H), 8.23 (d, 7 = 9 Hz, 2 H), 
8.06 (dd, 7 = 9, 6 Hz, 1 H), 7.12 (d 7= 9 Hz, 2 H), 4.51 (m, 2 H), 3.57 (m, 10 H); MS (ES) 
m/z420(M++l). 

Example 229 

3-Amino-6-[2,5-difluoro-4-(2-pipe 
carboxamide hydrochloride 

The title compound was prepared as described for Example 228 using tert-butyl 4-[2-(4- 
{ 5-amino-6-[(pyridin-3-ylamino)carbonyl]pyrazin-2-yl } -2,5- 

difluorophenoxy)ethyl]piperazine-l-carboxylate. Heating at 60 °C for 1 h was enough to 
complete the reaction, yield 91%: ] H NMR (DMSO-d6, 300 MHz) 8 10.99 (s, 1 H), 9.79 
(br s, 2 H), 9.29 (s, 1 H), 8.74 (s, 1 H), 8.73 (m, 1 H), 8.62 (d, 7 = 5 Hz, 1 H), 8.33 (dd, 7 = 
12, 7 Hz, 1 H), 7.92 (dd, 7= 8, 5 Hz, 1 H), 7.80 (br s, 1 H), 7.40 (dd, 7= 13, 7 Hz, 1 H), 
4.61 (m, 2 H), 3.66 (m, 2 H), 3.58 (m, 4 H), 3.49 (m, 4 H). 

Example 230 

3-Amino-6-[5-(piperazin-l-ylcarbonyl)-2-furyl]-N-pyridin-3-ylpyrazine-2- 
carboxamide hydrochloride 

tert-Butyl 4-(5-{5-amino-6-[(pyridin-3-ylamino)carbonyl]pyrazin-2-yl}-2- 
furoyl)piperazine-l-carboxylate (97 mg, 0.2 mmol) was dissolved in methanol (2 mL) and 
methylene chloride (2 mL). Hydrochloric acid (1 mL, 1 M in diethyl ether) was added and 
the reaction mixture was heated for 3 h at reflux. The solvent was removed in vacuo and 
the residue was washed with methylene chloride/methanol (3 mL, 5:1) to give 40 mg (43% 
yield) of the title compound as a yellow solid: ! H NMR (D 2 0, 400 MHz) 8 9.35 (m, 1 H), 
8.63 (ddd, 7 = 9, 2, 1 Hz, 1 H), 8.53 (m, 1 H), 8.45 (s, 1 H), 8.01 (m, 1 H), 7.08 (d, 7 = 4 
Hz, 1 H), 7.00 (d, 7 = 4 Hz, 1 H), 4.05 (br s, 4 H), 3.38 (m, 4 H), 13 G NMR (D 2 0, 100 
MHz) 8,165.2, 160.3, 153.9, 152.8, 144.7, 144.6, 137.8, 137.2, 136^8, 133.0, 131.7, 127.9, 
123.7, 120.0, 109.2, 43.3; MS (ES) m/z 394 (M + +l). 

Example 231 

3-Amino-A^-{5-[3-(dimethylamino)propyl]pyridin-3-yI}-6-[4-(piperidin-l- 
y!sulfonyl)phenyI]pyrazine-2-carboxamide hydrochloride 
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HC1 in diethyl ether (1 M, 5 mL) was added dropwise to a cooled (0 °C) solution of 

3- amino-N- { 5-[3-(dimethylamino)propyl]pyridin-3-yl } -6-[4-(piperidin- 1 - 
ylsulfonyl)phenyl]pyrazine-2-carboxamide (0.175 g, 0.33 mmol) in methylene chloride (10 
mL). The mixture was stirred for 30 min at 0 °C. The precipitate was filtered and washed 
with diethyl ether and dried. Purification by reversed phase chromatography (column: 
XTerra C8 19x300 mm) using a water/acetonitrile gradient gave 53 mg of the starting 
compound. The salt formation described above was repeated to give 41 mg, (85% yield) of 
the title compound: MS (ES) m/z 524 (MM). 

Example 232 

4- {5-Amino-6-[(pyridin-3-ylamino)carbonyl]pyrazin-2-yl}benzoic acid 

Pd(PPh 3 ) 4 (1.05 g, 0.91 mmol) was added to a to a solution of 3-amino-6-bromo-JV-pyridin- 
3-ylpyrazine-2-carboxamide (2.0 g, 6.8 mmol), 4-carboxyphenylboronic acid (1.12 g, 6.7 
mmol), and sodium carbonate (2.88 g, 27.2 mmol) in tetrahydrofuran/water, (1:1, 240 mL), 
and the resulting mixture was heated at 75°C for 16 days. The solvent was evaporated and 
the residue dissolved in water. The aqueous phase was extracted with ethyl acetate and 
then neutralized (pH 7) using HC1 (10% aq.). The formed crystals were filtered off and 
dried in vacuo to give 1.7 g (77% yield) of the title compound: MS (ES) m/z 336 (M + +l). 

Example 233 

3-Amino-6-{4-[(dimethylamino)sulfonyl]phenyl}-A^-pyridin-3-ylpyrazine-2- 
carboxamide 

In a round bottom flask fitted with a condenser, a mixture. 3-amino-6-bromo-Af-pyridin-3- 
ylpyrazine-2-carboxamide (23 mg, 78 |amol), JV,N-dimethyl-4-(4,4,5,5-tetramethyl-l,3,2- 
dioxaborolan-2-yl)benzenesulfonamide (24 mg, 78 (amol) and Pd(dppf)Cl 2 xCH 2 Cl2 (3.2 
mg, 3.9 nmol) in toluene (2 mL), ethanol (0.2 mL) and Na 2 C0 3 solution (2 M, 0.2 mL) was 
stirred at 80 °C over night. Silica gel (0.5 g) was added to the reaction mixture and the 
mixture was concentrated to dryness. The residue was purified on a silica gel column using 
heptane/ethyl acetate, (1:1), as the eluent to give 30 mg (96% yield) of the title compound: 
! H NMR (DMSO-d6, 400 MHz) 8 10.62 (s, 1 H), 9.05 (s, 1 H), 8.98 (d, J = 2 Hz, 1 H), 
8.52-8.50 (m, 2 H), 8.37 (dd, J = 5, 1 Hz, 1 H), 8.22 (ddd, J = 8, 2 and 2 Hz, 1 H), 7.85 (br 
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s, 2 H), 7.83-7.81 (m, 2 H), 7.45 (dd, 7 = 8, 5 Hz, 1 H), 2.65 (s, 6 H); MS (ES).w/z 399 
(MM). 

Example 234 

3-Amino-6-{3-[(dimethylamino)sulfonyl]phenyl}-iV-pyridin-3-ylpyra2ine-2- 
carboxamide 

The compound was prepared as described for Example 233 using Af,JV-dimethyl-3-(4 ) 4,5,5- 
tetramethyl-l,3,2-dioxaborolan-2-yl)benzenesulfonamide: yield 24%; mp 234.5-238.0 °C; 
*H NMR (DMSO-d6, 400 MHz) 8 10.65 (s, 1 H), 9.03 (s, 1 H), 8.96 (d, 7 = 2 Hz, 1 H), 
8.64-8.61 (m, 1 H), 8.37-8.36 (m, 2 H), 8.21 (ddd, 7 = 8, 2 and 3 Hz, 1 H), 7.80 (br s, 2 H), 

7.78- 7.75 (m, 2 H), 7.44 (dd, 7 = 8, 5 Hz, 1 H), 2.68 (s, 6 H); MS (ES) m/z 399 (M + +l). 

Example 235 

3-Amino-6-{2-[(dimethylamino)sulfonyl]phenyl}-iV-pyridin-3-ylpyrazine-2- 
carboxamide 

The compound was prepared as described for Example 233 using N,N-dimethyl-2-(4,4,5,5- 
tetramethyl-l,3,2-dioxaborolan-2-yl)benzenesulfonamide: yield: 60%; mp 221.5-223.0 °C; 
J H NMR (DMSO-d6, 400 MHz) 8 10.56 (s, 1 H), 8.90 (d, 7 = 2 Hz, 1 H), 8.52 (s, 1 H), 
8.32 (dd, 7 = 5, 1 Hz, 1 H), 8.19 (ddd, 7 = 8, 2 and 2 Hz, 1 H), 7.87 (d, 7 = 8 Hz, 1 H), 

7.79- 7.78 (m, 2 H), 7.75 (br s, 2 H), 7.70 (dq, 7=12 and 4 Hz, 1 H), 7.41 (dd, 7 = 8, 5 Hz, 
1 H), 2.75 (s, 6 H); 13 C NMR (DMSO-d6, 100 MHz) 8 164.90, 154.14, 147.59, 144.90, 
141.74, 139.05, 137.08, 136.46, 134.82, 132.73, 132.69, 129.16, 128.39, 127.08, 123.74, 
122.26, 37.13; MS (ES) m/z 399 (M + +l). 

Example 236 

3-Amino-6-[4-(aminosulfonyl)phenyI]-iV-pyridin-3-yIpyrazine-2-carboxamide 

The compound was prepared as described for Example 233 using 4-(4,4,5,5-tetramethyl- 
l,3,2-dioxaborolan-2-yl)benzenesulfonamide: yield 40%; 'H NMR (DMSO-d6, 400 MHz) 
8 10.61 (br s, 1 H), 9.03 (s, 1 H), 8.98 (d, 7 = 2 Hz, 1 H), 8.44 (d, 7 = 9 Hz, 2 H), 8.37 (dd, 
7 = 5, 1 Hz, 1 H), 8.2 1 (ddd, 7 = 8, 2 and 2 Hz, 1 H), 7.90 (d, 7 = 8 Hz, 2 H), 7.82 (br s, 2 
H), 7.44 (dd, 7 = 8, 5 Hz, 1 H); 13 C NMR (DMSO-d6, 100 MHz) 8 165.06, 154.70, 145.52, 
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145.22, 143.46, 143.27, 138.86, 137.03, 134.63, 128.73, 126.06, 126.01, 123.85, 123.56; 
MS (ES) mJz 370.97 (M^+l). 

Example 237 
5 2-Amino-5-{4-[(dimethylam^ 

2-Amino-5-bromo-iy-pyridin-3-y]nicotinamide (0.10 g, 0.34 mmol), A^-dimethyl-4- 
(4,4,5,5-tetramethyM,3,2-dioxaborolan-2-yl)benzen^ (0.13 g, 0.41 mmol) and 

Pd(dppf)Cl 2 xCH2CI 2 (12.4 mg, 17.2 ^mol) were mixed in toluene/ethanol, (1:1, 2 mL), and 
saturated Na 2 C0 3 (aq) solution (0.20 mL). Nitrogen gas was bubbled through the reaction 

10 mixture for 5 min and the mixture was heated for 16 h. Silica gel was added and the 

solvent was evaporated. The residue was purified on a silica gel column, using a gradient 
heptane 100 % to ethyl acetate 100 % as the eluent, to give 95 mg (79% yield). Additional 
purification using reversed phase chromatography (CI 8, water/acetonitrile gradient) gave 
36 mg (26% yield) of the title compound as a solid: *H NMR (DMSOd6, 400 MHz) 5 

is 2.70 (s, 6 H), 7.87 (d, J = 9 Hz, 2 H), 7.93 (dd, 6 Hz, 1 H), 8.13 (d, J = 9 Hz, 2 H), 8.62 (d, 
J = 6 Hz 1 H), 8.67 (d, J = 9 Hz, 1 H), 8.71 (d, J = 2 Hz, 1 H), 8.87 (s, 1 H), 9.28 (s, 1 H), 
11.60 (s, 1 H); MS (ES) mJz 398 (M + +l). 

Example 238 

20 3-Amino-6-(4-{ [(3-morpholin-4-ylpropyl)amino]sulfonyl }phenyl)-N-pyridin-3- 
ylpyrazine-2-carboxamide 

The title compound was prepared as described for Example 233 using 4-{[(3-morpholin-4- 
ylpropyl)amino]sulfonyl}phenylboronic acid: yield 86%: mp 219-227 °C (decomp.); 1H 
. NMR (DMSO-d6, 400 MHz) 8 10.61 (s, 1 H), 9.03 (s, 1 H), 8.99 (m, 1 H), 8.47 (d, J = 8 
25 Hz, 2 H), 8.38 (d, J = 4 Hz, 1 H), 8.22 (m, 1 H), 7.86 (d, J = 8 Hz, 4 H), 7.69 (t, J = 6 Hz, 1 
H), 7.45 (dd, J = 8, 5 Hz, 1 H), 3.50 (t, J = 4 Hz, 4 H), 2.80 (q, J = 7 Hz. 2 H), 2.22 (m, 6 
H), 1.52 (quint, J = 7 Hz, 2 H); 13C NMR.(DMSO-d6, 100 MHz) 5 165.0, 154.7, 145.5, 
145.2, 143.2, 139.6, 139.3, 136.8, 134.6, 128.6, 126.9, 126.2, 123.8, 123,5, 66.2, 55.3, 
53.2, 40.8, 25.9;. MS (ES) m/z 498 (M++1). 
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Example 239 

3-Aimno-6-{4-[(4-methylpipera^ 
carboxamide 

-The title compound was prepared as described for Example 233 using 4-[(4- 
methylpiperazin-l-yl)sulfonyl]phenylboronic acid : yield: 79%; mp decomposes 220- 
229°C; l E NMR (DMSO-d6, 400 MHz) 8 9.85 (br s, 1 H), 8.88 (br s, 1 H), 8.75 (s, 1 H), 
8.45 (d, / = 4 Hz, 1 H), 8.30 (m, 1 H), 8.07 (d, 7=8 Hz, 2 H), 7.88 (d, J = 8 Hz, 2 H), 7.37 
(dd, 7= 8, 5 Hz, 1 H), 3.37 (m, 4 H), 2.92 (m, 4 H), 2.56 (m, 3 H); 13 C NMR (DMS(%d6, 
100 MHz) 8 172.1, 162.6, 153.7, 153.6, 149.6, 146.2, 142.9, 142.0, 136.4, 135.0, 134.4, 
132.5, 131.7, 61.5, 52.6; MS (TSP) m/z 454 (M++1). 

Example 240 

3-Amino-6-{4-[(4-methylpiperazin-l-yl)sulfo^ 
carboxamide hydrochloride 

HC1 in diethyl ether (1 M, 0.81 mL) was added to a solution of 3-amino-6-{4-[(4- 
methylpiperazin-l-yl)sulfonyl]phenyl}-A^-pyridin-3-ylpyrazine-2~carboxamide (0.096 g, 
0.21 mmol) in of methylene chloride/methanol, (0.95:0.05, 8 mL). The yellow precipitate 
was filtered off, washed with diethyl ether and dried under vacuo to give the title 
compound as a yellow solid: mp 217-223 °C (decomp.). 

Pharmaceutical formulations 

According to one aspect of the present invention there is provided a pharmaceutical 
formulation comprising a compound of formula I, as a free base or a pharmaceutical^ 
acceptable salt thereof, for use in the prevention and/or treatment of conditions associated 
with glycogen synthase kinase-3. 

The composition may be in a form suitable for oral administration, for example as a tablet, 
pill, syrup, powder, granule or capsule, for parenteral injection (including intravenous, 
subcutaneous, intramuscular, intravascular or infusion) as a sterile solution, suspension or 
emulsion, for topical administration as an ointment, patch or cream or for rectal 
administration as a suppository. 
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In general the above compositions may be prepared in a conventional manner using 
conventional excipients, pharmaceutical diluents or inert carriers. 
Suitable daily doses of the compounds of formula I in the treatment of a mammal, 
including man are approximately 0.01 to 250 mg/kg body weight at peroral administration 
and about 0.001 to 250 mg/kg bodyweight at parenteral administration. The typical daily 
dose of the active ingredients varies within a wide range and will depend on various factors 
such as the relevant indication, the route of administration, the age, weight and sex of the 
patient and may be determined by a physician. 



The following illustrate representative pharmaceutical dosage forms containing a 
compound of formula I, as a free base or a pharmaceutical^ acceptable salt thereof, 
(hereafter compound X), for therapeutic or preventive use in mammals: 



(a): Tablet 


Mg/tablet 


Compound X 


100 


Lactose 


182.75 


Croscarmellose sodium 


12.0 


Maize starch paste (5% w/v paste) 


2.25 


Magnesium stearate 


3.0 




(b): Capsule 


Mg/capsule 


Compound X 


10 


Lactose 


488.5 


Magnesium stearate 


1.5 




(c): Injection 


(50 mg/ml) 


Compound X 


5.0% w/v 


1M Sodium hydroxide solution 


15.0% v/v 


0. 1 M Hydrochloric acid 


(to adjust pH to 7.6) 


Polyethylene glycol 400 


4.5% w/v 


Water for injection 


up to 100% 
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The above formulations may be obtained by conventional procedures well known in the 
pharmaceutical art. 

Medical use 

Surprisingly, it has been found that the compounds defined in the present invention, las a 
free base or a pharmaceutical^ acceptable salt thereof, are well suited for inhibiting 
glycogen synthase kinase-3 (GSK3). Accordingly, the compounds of the present invention 
are expected to be useful in the prevention and/or treatment of conditions associated with 
glycogen synthase kinase-3 activity, i.e. the compounds may be used to produce an 
inhibitory effect of GSK3 in mammals, including man in need of such prevention and/or 
treatment. 

GSK3 is highly expressed in the central and peripheral nervous system and in other 
tissues. Thus, it is expected that a the compounds of the invention are well suited for 
the prevention and/or treatment of conditions associated with glycogen synthase 
kinase-3 in the central and peripheral nervous system. In particular, such compounds 
of the invention are expected to be suitable for prevention and/or treatment of 
conditions associated with especially, dementia, Alzheimer's Disease, Parkinson's 
Disease, Frontotemporal dementia Parkinson's Type, Parkinson dementia complex of 
Gaum, HIV dementia, diseases with associated neurofibrillar tangle pathologies, 
amyotrophic lateral sclerosis, corticobasal degeneration, dementia pugilistica, Down 
syndrome, Huntington's Disease, postencephelatic parkinsonism, progressive 
supranuclear palsy, Pick's Disease, Niemann-Pick's Disease, stroke, head trauma and 
other chronic neurodegenerative diseases, Bipolar Disorders, affective disorders, 
depression, schizophrenia, cognitive disorders, Type I and Type II diabetes and 
diabetic neuropathy, hair loss and contraceptive medication. 

The dose required for the therapeutic or preventive treatment of a particular disease 
will necessarily be varied depending on the host treated, the route of administration 
and the severity of the illness being treated. 
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The present invention relates also to the use of a compound of formula I as defined 
hereinbefore, in the manufacture of a medicament for the prevention and/or treatment of 
conditions associated with GSK3. 

In the context of the present specification, the term "therapy" includes treatment as well as 
prevention, unless there are specific indications to the contrary. The terms "therapeutic' 1 
and "therapeutically" should be construed accordingly. 

The invention also provides a method of treatment and/or prevention of conditions 
associated with GSK3, in a patient suffering from, or at risk of, said condition, which 
comprises administering to the patient an effective amount of a compound of formula I, as 
hereinbefore defined. 

Non- Medical use 

In addition to their use in therapeutic medicine, the compounds of formula I as a free base 
or a pharmaceutical^ acceptable salt thereof, are also useful as pharmacological tools in 
the development and standardisation of in vitro and in vivo test systems for the evaluation 
of the effects of inhibitors of GSK3 related activity in laboratory animals such as cats, 
dogs, rabbits, monkeys, rats and mice, as part of the search for new therapeutics agents. 

Pharmacology 

Determination of ATP competition in Scintillation Proximity GSK3J3 Assay. 
GSK3J3 scintillation proximity assay. 

The competition experiments were carried out in duplicate with 10 different concentrations 
of the inhibitors in clear-bottom microtiter plates (Wallac, Finland). A biotinylated peptide 
substrate, Biotin-Ala-Ala-Glu-Glu-Leu-Asp-Ser-Arg-Ala-Gly-Ser(P0 3 H 2 )-Pro-Gln-Leu 
(AstraZeneca, Lund), was added at a final concentration of 1 jjM in an assay buffer 
containing 1 mU recombinant human GSK3p (Dundee University, UK), 12 mM 
morpholinepropanesulfonic acid (MOPS), pH 7.0, 0.3 mM EDTA, 0.01% p- 
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mercaptorethanol, 0.004 % Brij 35 (a natural detergent), 0.5 % glycerol and 0.5 jLig BSA/25 
\xl. The reaction was initiated by the addition of 0.04 |iCi [y- 33 P]ATP (Amersham, UK) and 
unlabelled ATP at a final concentration of 1 ^iM and assay volume of 25 After 
incubation for 20 minutes at room, temperature, each reaction was terminated by the 
addition of 25 \x\ stop solution containing 5 mM EDTA, 50 (iM ATP, 0.1 % Triton X-100 
and 0.25 mg streptavidin coated Scintillation Proximity Assay (SPA) beads (Amersham, 
UK). After 6 hours the radioactivity was determined in a liquid scintillation counter (1450 
MicroBeta Trilux, Wallac). The inhibition curves were analysed by non-linear regression 
using GraphPad Prism, USA. The K m value of ATP for GSK3p, used to calculate the 
inhibition constants (K\) of the various compounds, was 20 (iM. 

The following abbreviations have been used: 
MOPS Morpholinepropanesulfonic acid 
EDTA Ethylenediaminetetraacetic acid 
BSA Bovin Serum Albumin 
ATP Adenosine Triphophatase 
SPA Scintillation Proximity Assay 
GSK3 Glycogen Synthase Kinase 3. 

Pd(dppf)C12 [1.1 '-Bis(diphenylphosphino)ferrocene]dichloropalladium(II) 
Ni(dppe)C12 [1.1 -Bis(diphenylphosphino)ethane]dichloronickel(II) 

Results 

Typical Kj values for the compounds of the present invention are in the range of about 
0.001 to about 10,000 nM, preferably about 0.001 to about 1000 nM, particularly preferred 
about 0.001 nM to about 300 nM. 
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CLAIMS 



1 . A compound having the formula I 



R 




m 



(R 3 ), 



(D 



wherein: 
Z is GH or N; 

Y is CONR 5 , NR 5 CO, S0 2 NR 5 , NR 5 S02, CH 2 NR 5 , NR 5 CH 2) NR 5 CONR 5 , d. 6 alkylene, 

CH 2 CO, COCH 2 , CH=CH, OCH 2 or CH 2 0; 

XisCHorN; 

P is phenyl or a 5 or 6 membered heteroaromatic ring containing one or more heteroatoms 
selected from N, O or S and said phenyl ring or 5 or 6 membered heteroaromatic ring may 
optionally be fused with a 5 or 6 membered saturated, partially saturated or unsaturated 
ring containing one or more atoms selected from C, N, O or S; 

Q is phenyl or a 5 or 6 membered heteroaromatic ring containing one or more heteroatoms 
selected from N, O or S of which at least one atom is selected from nitrogen;' 
R is CHO, fluoromethoxy, difluoromethoxy, trifluoromethoxy, Co^alkyKSO^NR^ 2 , 
OC M alkyl(S0 2 )NR 1 R 2 ) OC,^alk'yl(SO)NR 1 R 2 , C^alkyKSCONR^ 2 , C 0 ^alkylNR 1 (SO)R 2 , 
OC^alkylNR 1 (SO)R 2 , Co-ealkylNR'CSO^NR'R 2 , OCi. 6 alkylNR 1 (S0 2 )R 2 , 
Co^alkyKSO^CealkylNR'R 2 , OC 0 ^alkyl(SO 2 )Ci. 6 alkylNR 1 R 2 , . 
C 0 . 6 alkyl(SO)Ci. 6 alkylNR , R 2 , OCi. 6 alkyl(SO)C^alkylNR 1 R 2 , Q^alkylSQlealkylNR'R 2 , 
OCi^alkylSC^alkylNR'R 2 , OCi. 6 alkylOCi. 6 alkyl, C^alkylOC,. 6 alkylNR 1 R 2 ) 
OCi^alkylOC 1 . 6 alkylNR 1 R 2 ,Co^alkylCONR 10 R n , OQ^alkylCONR'R 2 , 
OCealkylNR'R 2 , <^alkylNR 10 (CO)R n , OC^alkylNR 1 (CO)R 2 , Co*alkylNR n (CO)R 10 , 
CcwalkylCOR 11 , OC^alkylCOR 1 , QwalkylNR 10 R n , Q-6alkylO(CO)R u , 
OC,. 6 alkylO(CO)R\ QM>alkylC(NR ,0 )NR 10 R u , Co^alkylC(NR J ')N(R ,0 ) 2j 
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OCo-ealkylCCNR^NR^ 2 , Co. 6 alkylNR 10 (CO)OR n , OCi. 6 alkylNR , (CO)OR 2 , 
Co. 6 alkylNR 11 (GO)OR ,() , OC^alkylCN, NR'OR 2 , C 0 . 6 alkyl(CO)OR 8 , OCi. 6 alkyl(CO)OR 1 , 
NR^CONR'R 2 , NR 1 (CO)(CO)R 2 , NR^COXCOJNR'R 2 , OR 12 or SO3R 1 ; 
R 1 and R 2 are independently selected from hydrogen, Ci-6alkyl, C2-6alkenyl, C2-6alkynyl, 
C 0 "6alkylC 3 - 6 cycloalkyl, (CO)OR 8 , C 0 - 6 alkylheterocycloalkyl , C r 6alkylNR 6 R 7 , 
C 0 -6alkylaryl arid Qrealkylheteroaryl, wherein any Ci- 6 alkyl, C 2 -6alkenyl, C 2 -6alkynyl, 
Co-6alkylC 3 - 6 cycloalkyl, Co-6alkylheterocycloalkyl, C 0 -6alkylaryl, Co-6alkylheteroaryl may 
be substituted by one or more A; 

R 1 and R 2 may together form a substituted 5, 6 or 7 membered heterocyclic ring containing 
one or more heteroatoms selected from N, O or S, which heterocyclic ring may be 
optionally substituted by A; 

R 3 and R 4 are independently selected from halo, nitro, CHO, Co-6alkylCN, OCi^alkylCN, 
Co-ealkylOR 6 , OCi^alkylOR 6 , fluoromethyl, difluoromethyl, trifluoromethyl, 
fluoromethoxy, difluoromethoxy, trifluoromethoxy, Q>-6alkylNR 6 R 7 , OCj^alkylNR 6 R 7 , 
OC,. 6 alkylOCi. 6 alkylNR 6 R 7 , NR 6 OR 7 Co-6alkylC0 2 R 6 , OC^alkylCOaR 6 , 
Co-ealkylCONRV, OC,^alkylCONR 6 R 7 , OC,^alkylNR 6 (CO)R 7 , Co-i>alkylNR 6 (CO)R 7 , 
0(CO)NR 6 R 7 , NR 6 (CO)OR 7 , NR 6 (CO)NR 6 R 7 , 0(CO)OR 6 , 0(CO)R 6 , Q-ealkylCOR 6 , 
OC^alkylCOR 6 , NR 6 (CO)(CO)R 6 , NR 6 (CO)(CO)NR 6 R 7 , SR 6 , Co. 6 alkyl(S0 2 )NR 6 R 7 , 
OCi. 6 alkylNR 6 (S0 2 )R 7 , OC 0 . 6 alkyl(SO 2 )NR 6 R 7 , Co- 6 alkyl(SO)NR 6 R 7 , 
OC^alkyl(SO)NR 6 R 7 , SO3R 6 , Q^alkylNR 6 (S0 2 )NR 6 R 7 , C 0 ^alkylNR 6 (SO)R 7 , 
OC,. 6 alkylNR 6 (SO)R 7 , OC 0 -6alkylSO 2 R 6 , C 0 . 6 alkylSO 2 R 6 , Q-ealkylSOR 6 , Ci^alkyl, 
C 2 .6alkenyl, C^alkynyl, Co.6alkylC3.6cycloalkyl, Co.6alkylaryl and Co-6alkylheteroaryl, 
wherein any Ci^alkyl, C 2 .6alkenyl, C 2 .6alkynyl, Co^alkylCa-gcycloalkyl, Co. 6 alkylaryl and 
Co-6alkylheteroaryl may be optionally substituted by one or more A; 
mis 0, 1,2, 3 or 4; 
n is 0, 1,2, 3 or 4; 

R 5 is hydrogen, Ci-6alkyl, C 2 - 6 alkenyl, C 2 -6alkynyl, Co-6alkylC 3 -6cycloalky], C 0 -6alkylaryl, 

C 0 - 6 alkylheteroaryl, C r 6alkylNR 6 R 7 or Ci- 6 alkylCONR 6 R 7 ; 

R 6 and R 7 are independently selected from hydrogen, Cj-6alkyl, (CO)OR 8 , 

C 2 -6alkenyl, C 2 -6alkynyl, Co-6alkylC 3 -6cycloalkyl, Co-6alkylaryl, Co- 6 alkylheteroaryl and 

Ci- 6 alkylNR 8 R 9 ; 
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R and R may together form a substituted 5 or 6 membered heterocyclic ring containing 
one or more heteroatoms selected from N, O or S, which heterocyclic ring may be 
optionally substituted by A; 

R 8 and R 9 are independently selected from hydrogen, C^alkyl, C 2 - 6 alkenyl, C 2 - 6 alkynyl, 
Co-6alkylC 3 - 6 cycloalkyl, Co- 6 alkylaryl and Qrealkylheteroaryl; 

8 9 

R and R may together form a 5 or 6 membered heterocyclic ring containing one or more 
heteroatoms selected from N, O or S, which heterocyclic ring may be optionally 
substituted by A; 

R 10 is hydrogen, C r6 alkyl, C 2 - 6 alkenyl, C 2 - 6 alkynyl, C 0 -6alkylC 3 - 6 cycloalkyl, 
Co-ealkylaryl, Co-ealkylheteroaryl or C]- 6 alkylNR 8 R 9 ; 
R 11 is C r6 alkylNR 8 R 9 or C 0 - 6 alkylheterocycloalkyl; 

R 10 and R n may together form a 5, 6 or 7 membered heterocyclic ring containing one or 
more heteroatoms selected from N, O or S, which heterocyclic ring may be optionally 
substituted by A; 

R 12 is a 5, 6 or 7 membered heterocyclic ring containing one or more heteroatoms selected 
from N, O or S, which heterocyclic ring may be optionally substituted by A; 
wherein any C r6 alkyl, C 2 - 6 alkenyl, C 2 - 6 alkynyl, C 0 -6alkylC 3 - 6 cycloalkyl, 
Co-ealkylheterocycloalkyl, C 0 - 6 alkylaryl, Co-ealkylheteroaryl defined under R 5 to R 12 may 
be substituted by one or more A; 

A is halo, nitro, CHO, CN, OR 6 , C^alkyl, C 2 , 6 alkenyl, C 2 . 6 alkynyl, 
Co-6alkylC 3 -6cycloalkyl, fluoromethyl, difluoromethyl, trifluoromethyl, fluoromethoxy, 
difluoromethoxy, trifluoromethoxy, Co- 6 alkylNR 6 R 7 , OCi^alkylNR 6 R 7 , C0 2 R 8 , CONR 6 R 7 
NR 6 (CO)R 6 , 0(CO)R 6 , COR 6 , SR 6 , (S0 2 )NR 6 R 7 , (SO)NR 6 R 7 , S0 3 R 6 , S0 2 R 6 or SOR 6 , 
as a free base or a pharmaceutical^ acceptable salt thereof, with the proviso that the 
compound is not 4-[4-[5-amino-6-(phenylmethyl)pyrazinyl]phenoxy]-ethyl ester butanoic 
acid. 
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2. A compound having the formula I 



R 





NH 2 



(R 3 )n 



©- 



(R 4 ), 



m 



(i) 



wherein: 
ZisN; 

Y is CONR 5 , NR 5 CO, S0 2 NR 5 , NR 5 S0 2 , CH 2 NR 5 , NR 5 CH 2 , NR 5 CONR 5 , CH 2 CO, 

COCH 2 , CH=CH, OCH 2 or CH 2 0; 

XisCHorN; 

P is phenyl or a 5 or 6 membered heteroaromatic ring containing one or more heteroatoms 
selected from N, O or S and said phenyl ring or 5 or 6 membered heteroaromatic ring may 
optionally be fused with a 5 or 6 membered saturated, partially saturated or unsaturated 
ring containing one or more atoms selected from C, N, O or S; 

Q is phenyl or a 5 or 6 membered heteroaromatic ring containing one or more heteroatoms 
selected from N, O or S of which at least one atom is selected from nitrogen; 
R is CHO, fluoromethoxy, difluoromethoxy, trifluoromethoxy, Co-ealkyKSO^NR'R 2 , 
OC 0 -6alkyl(SO 2 )NR 1 R 2 , Od-ealkyKSCONR'R 2 , Ci^alkyKSONR^ 2 , C 0 - 6 alkylNR 1 (SO)R 2 , 
OC 1 . 6 alkylNR 1 (SO)R 2 ) Co. 6 alkylNR 1 (S0 2 )NR 1 R 2 , OCi. 6 alkylNR , (S0 2 )R 2 , 
Co-ealkyKSO^d-ealkylNR^ 2 , OC 0 ^alkyl(SO 2 )C,. 6 alkylNR 1 R 2 , 

Co-ealkyKSO^^alkylNR'R 2 , OCi_ 6 alkyl(SO)Cj. 6 alkylNR 1 R 2 ) Co-ealkylSCealkylNR^ 2 , 
OCi- 6 alkylSCi. 6 alkylNR 1 R 2 , OCi. 6 alkylOC^alkyl, CLealkylOCj-ealkylNR^ 2 , 
OCealkylOCealkylNR'R 2 , C 0 ^alkylCONR 10 R n , OCo-ealkylGONR'R 2 , 
OC^alkylNR'R 2 , Co. 6 alkylNR ,0 (CO)R n , OCealkylNR^COJR 2 , C 0 -6alkylNR n (CO)R 10 , 
Co^alkylCOR", OCealkylCOR 1 , C M alkylNR 10 R u , Co^alkylO(CO)R n , 
OC,. 6 alkylO(CO)R\ Q.6alkylC(NR ,0 )NR 10 R n , Q-ealkylCCNR^NCR 10 )* 
OC^alkylCCNR^NR'R 2 , Co.6alkylNR 10 (CO)OR u , OC,^alkylNR , (CO)OR 2 , 
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Co^aIkylNR n (CO)OR 10 , OC^alkylCN, N^OR 2 , Co^alkyl(CO)OR\ OC^alkyl^OR 1 , 
NR 1 (CO)NR 1 R 2 , NR 1 (CO)(CO)R 2 , NR 1 (CO)(CO)NR 1 R 2 or SO3R 1 ; 
R 1 and R 2 are independently selected from hydrogen, d-6alkyl, C 2 -6alkenyl, d-ealkynyl, 
Co-6alkylC 3 -6cycloalkyl, C r6 alkylNR 6 R 7 , Co- 6 alkylaryl and Qr 6 alkylheteroaryl, wherein 
any Cr 6 alkyl, C 2 - 6 alkenyl, C 2 - 6 alkynyl, Qrealkyld^cycloalkyl, C 0 -6alkylaryl, 
Co-6alkylheteroaryl may be substituted by one or more A; 

R 1 and R 2 may together form a substituted 5 or 6 membered heterocyclic ring containing 
one or more heteroatoms selected from N, O or S, and if said heterocyclic ring contains a 
-NH-moiety that ring nitrogen may be optionally substituted by A; 
R 3 and R 4 are independently selected from halo, nitro, CHO, C 0 -6alkylCN, OCi_ 6 alkylCN, 
Co_ 6 alkylOR 6 , OC^alkylOR 6 , fluoromethyl, difluoromethyl, trifluoromethyl, 
fluoromethoxy, difluoromethoxy, trifluoromethoxy, C 0 -6alkylNR 6 R 7 , OCi. 6 alkylNR 6 R 7 , ' 
Od^alkylOC^alkylNRV, NR 6 OR 7 Co^alkylC0 2 R 6 5 OC^alkylC0 2 R 6 , 
C 0 . 6 alkylCONR 6 R 7 , Od- 6 alkylCONR 6 R 7 , Od^alkylNR 6 (CO)R 7 , C 0 . 6 alkylNR 6 (CO)R 7 , 
0(CO)NR 6 R 7 ,,NR 6 (CO)OR 7 , NR 6 (CO)NR 6 R 7 0(CO)OR 6 , 0(CO)R 6 , Co- 6 alkylCOR 6 , 
OC U6 alkylCOR 6 , NR 6 (CO)(CO)R 6 , NR 6 (CO)(CO)NR 6 R 7 , SR 6 , C 0 - 6 alkyl(SO 2 )NR 6 R 7 , 
OC,. 6 alkylNR 6 (S0 2 )R 7 , OC 0 - 6 alkyl(SO 2 )NR 6 R 7 , C 0 -6alkyl(SO)NR 6 R 7 , 
Od-6alkyl(SO)NR 6 R 7 , S0 3 R 6 , Ca-6alkylNR 6 (S0 2 )NR 6 R 7 , Co- 6 alkylNR 6 (SO)R 7 , 
OCi. 6 alkylNR 6 (SO)R 7 , OCo. 6 alkylS0 2 R 6 , C 0 - 6 alkylSO 2 R 6 , Co- 6 alkylSOR 6 , d-ealkyl, 
C 2 . 6 alkenyl, C 2 ^alkynyl, Co-ealkyld^cycloalkyl, Qj^alkylaryl and C 0 _6alkylheteroaryl, 
wherein any Ci. 6 alkyl, C 2 _ 6 alkenyl, C 2 „ 6 alkynyl, C 0 -6alkyld-6cycloalkyl, Co^alkylaryl and 
C 0 -6alkylheteroaryl may be optionally substituted on any carbon atom by one or more A 
and if said heteroaryl contains a -NH-moiety that nitrogen may be optionally substituted by 
A; 

mis 0 7 1, 2, 3 or 4; 
nis 0, 1,2, 3 or 4; 

R 5 is hydrogen, d- 6 alkyl, C 2 -6alkenyl, C 2 -6alkynyl, C 0 -6alkyld- 6 cycloalkyi, Co- 6 alkylaryl, 
Qrealkylheteroaryl, d- 6 alkylNR 6 R 7 or C r6 alkylCONR 6 R 7 ; 

R 6 and R 7 are independently selected from hydrogen, d- 6 alkyl, C 2 -6alkenyl, C 2 - 6 alkynyl, 
C 0 -6alkylC 3 - 6 cycloalkyl, Co-6alkylaryl, Co-6alkylheteroaryl and C r6 alkylNR 8 R 9 ; 
R 6 and R 7 may together form a substituted 5 or 6 membered heterocyclic ring containing 
one or more heteroatoms selected from N, O or S, and if said heterocyclic ring contains a 
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-NH-moiety that ring nitrogen may be optionally substituted by A; 

R 8 and R 9 are independently selected from hydrogen, Ci- 6 alkyl, C 2 -6alkenyl, C 2 -6alkynyl, 

Co-ealkylCs-ecycloalkyl, Co-6alkylaryl and Co-6alkylheteroaryl; 

R 8 and R 9 may together form a 5 or 6 membered heterocyclic ring containing one or more 

heteroatoms selected from N, O or S, and if said heterocyclic ring contains an 

-NH- moiety that ring nitrogen may be optionally substituted by A; 

R 10 is hydrogen, Ci-6alkyl, C2-6alkenyl, C2-6alkynyl, Qr6alkylC 3 -6cycloalkyl, 

C 0 -6alkylaryl, C 0 -6alkylheteroaryl or C r6 alkylNR 8 R 9 ; 

R 11 is C r6 alkylNR 8 R 9 ; 

R 10 and R 11 may together form a 5 or 6 membered heterocyclic ring containing one or more 
heteroatoms selected from N, O or S, and if said heterocyclic ring contains an 
-NH- moiety that ring nitrogen may be optionally substituted by A; 
wherein any Ci-ealkyl, C 2 -6alkenyl, C2-6alkynyl, Co-6alkylC3-6cycloalkyl, Co-6alkylaryl, 
Co-6alkylheteroaryi defined under R 5 to R n may be substituted by one or more A; 
A is halo, nitro, CHO, CN, OR 6 , Ci^alkyl, C 2 -6alkenyl, C^alkynyl, 
Co-6alkylC3_6cycloalkyl, fluoromethyl, difluoromethyl, trifluoromethyl, fluoromethoxy, 
difluoromethoxy, trifluoromethoxy, C 0 -6alkylNR 6 R 7 , OCi^alkylNR 6 R 7 , C0 2 R 6 , CONRV, 
NR 6 (CO)R 6 , 0(CO)R 6 , COR 6 , SR* (S0 2 )NR 6 R 7 , (SO)NR 6 R 7 , SO3R 6 , S0 2 R 6 or SOR 6 , 
as a free base or a pharmaceutically acceptable salt thereof. 

3. A compound according to any of claims 1 and 2, wherein: 

ZisCHorN; 

Y is CONR 5 ; 

XisCHorN; 

P is phenyl or a 5 membered heteroaromatic ring containing one heteroatom selected from 
OorS; 

Q is a 6 membered heteroaromatic ring containing one heteroatom selected from N; 

R is C 0 . 6 alkyl(SO 2 )NR 1 R 2 , C 0 -6alkylCONR 10 R n , OCi^alkylNR^ 2 , C 0 -6alkyl(CO)OR 8 or 

OR 12 ; 

R 1 and R 2 are independently selected from hydrogen, C^alkyl, (CO)OR 8 , 
Co-6alkylheterocycloalkyl, Ci-6alkylNR 6 R 7 and Qr6alkylheteroaryl, wherein any Q^alkyl 
or Co-6alkylheterocycloalkyl may be substituted by one or more A; 
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12 - 

R and R may together form a substituted 5, 6 or 7 membered heterocyclic ring containing 
one or more heteroatoms selected from N or 0, which heterocyclic ring may be optionally 
substituted by A; 

R 3 andR 4 are independently selected from halo, trifluoromethyl, trifluoromethoxy, 

C w alkylNR 6 R 7 and C^alkyl; 

misOorl; 

n is 0, 1 or 2; 

R 5 is hydrogen; 

R 6 and R 7 are independently selected from hydrogen, Ci-6alkyl and (CO)OR 8 ; 
R 6 and R 7 may together form a substituted 5 or 6 membered heterocyclic ring containing 
one or more heteroatoms selected from N, which heterocyclic ring may be optionally 
substituted by A; 

R and R are independently selected from hydrogen and Ci-ealkyl; 

8 9 

R° and R may together form a 5 or 6 membered heterocyclic ring containing one or more 
heteroatoms selected from N or O, which heterocyclic ring may be optionally substituted 
by A; 

R 10 is hydrogen or Ci-6alkyl; 

R 11 is C r6 alkylNR 8 R 9 or Co-ealkylheterocycloalkyl; 

R 10 and R 11 may together form a 5, 6 or 7 membered heterocyclic ring containing one or 
more heteroatoms selected from N, which heterocyclic ring may be optionally substituted 
by A; 

12 

R ~ is a 5, 6 or 7 membered heterocyclic ring containing one or more heteroatoms selected 
from N, O or S, which heterocyclic ring may be optionally substituted by A; 
wherein C 0 -6alkylheterocycloalkyl defined under R 5 to R 12 may be substituted by one or 
more A; 

A is OR 6 , C,. 6 alkyl, C^alkylNRV, COR 6 or C0 2 R 8 . 

4. A compound according to any one of claims 1 to 3, wherein Y is CONR 5 . 

5. A compound according to any one of claims 1 to 4, wherein P is phenyl. 
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6. A compound according to any one of claims 1 to 4, wherein P is a 5 or 6 membered 
heteroaromatic'ring containing one or more heteroatoms selected from N, O or S. 

7. A compound according to claim 6, wherein P is furan or thiophene. 

8. A compound according to any one of claims 1 to 7, wherein Q is pyridine. 

9. A compound according to any one of claims 1 to 8, wherein R is Co.6alkyl(S0 2 )NR 1 R 2 . 

10. A compound according to claim 9, wherein R is (S02)NR 1 R 2 . 

1 1 . A compound according to any one of claims 1 to 8, wherein R is OQ^alkylNR^ 2 . 

12. A compound according to any one of claims 1 to 1 1, wherein R is in the 4 position. 

13. A compound which is 

3-Amino-6- { 4-[(dimethylamino)sulfonyl]phenyl } -N-pyridin-3-ylpyrazine-2-carboxamide, 
3- Amino-6- { 3-[(dimethylamino)sulfonyl]phenyl } -A^-pyridin-3-ylpyrazine-2-carboxamide, 
3- Amino-6- { 2-[(dimethylamino)sulfonyl]phenyl } -A^pyridin-3-ylpyrazine-2-carboxamide, 
3-Amino-6-[4-(aminosulfonyl)phenyl]-A^-pyridin-3-ylpyrazine-2-carboxamide, 

2- Amino-5- {4-[(dimethylamino)sulfonyl]phenyl } -N-pyridin-3-ylnicotinamide, 

3- Amino-6-(4-{[(3-moipholin-4-yIpro^ 

2- carboxamide or 

3- Amino-6-{4-[(4-methylpiperazin-l-yl)sulfonyl]phenyl}-iV-pyridin-3-ylpyrazine-2- 
carboxamide 

as a free base or a pharmaceutically acceptable salt thereof, or 
3-Amino-6-{4-[(4-methylpiperazin-l~yl)sulfonyl]phenyl}-^V-pyridin-3-ylpyrazine-2- 
carboxamide hydrochloride. 

. 14. A compound which is 

3 - Ami no-6- [4-[2-(4-methyl- 1 -piperaziny l)ethoxy ]phenyl] -N-(3 -py ridiny 1 )- 2- 
pyrazinecarboxamide 
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as a free base or a pharmaceutical^ acceptable salt thereof, or 
3- Anuno-6-(4- { [(2-methox^ 
ylpyrazme-2-carboxamide hydrochloride, 

3- Amino-6- { 2,5-difluoro-4-[(4-methylpiperazin- 1 -yl)sulfonyl]phenyl } -N-pyridin-3- 
ylpyrazine-2-carboxamide hydrochloride or 

3-Amino-6- { 3-fluoro-4-[(4-methylpiperazin- 1 : yl)sulfonyl]phenyl } -Af-pyridin-3- . 
ylpyrazine-2-carboxamide hydrochloride. 

15. A compound which is 

3~Amino-A4)yridin-3-yl-6-[4-(p^ 
3-Amino-6-[4-(piperidin-l-ylsulfonyl)ph^ 

3-Amino-6- { 3-ethyl-4-[(4-methylpiperazin-l -yl)sulfonyl]phenyl } -JV-pyridin-3-ylpyrazine- 

2- carboxamide, 

3- Amino-6-[4-[(4-methylpiperazin-l-yl)sul^^^ 
3-ylpyrazine-2-carboxamide, 

3-Amino-Af- { 5-[3-(dimethylamino)propyl]pyridin-3-yl } -6-[4-(piperidin- 1 - 
ylsulfonyl)phenyl]pyrazine-2-carboxamide, 

3-Amino-N- { 5-[3-(dimethylamino)propyl]pyridin-3-yl } -6-[4-(pyrrolidin-l - 

ylsulfonyl)phenyl]pyrazine-2-carboxamide, 

3-Amino-A^-{4-[(dimethylamino)methyl]pyridin-3-yl}-6-{4- 

[(dimethylamino)sulfonyl]phenyl}pyrazine-2-carboxamide, 

3- Amino-//- { 4-[3-(dimethylamino)propyl]pyridiri-3-yl } -6- { 4- 

[(dimethylamino)sulfonyl]phenyl}pyrazine-2-carboxamide, 

3-Amino-6-[4-(morpholin-4-ylsulfonyl)phenyl^^ 

3-Amino-6-{4-[(4-ethylpiperazin-l^ 

carboxamide, 

3-Amino-N-pyridin-3-yl-6-(4- { [(2-pyridin-2-ylethyl)amino]sulfonyl }phenyl)pyrazine-2- 
carboxamide, 

3- Amino-6- [4-( { [2-(dimethylamino)- 1 -methylethyl] amino } sulfonyl)phenyl]-AT-pyridin-3- 
ylpyrazine-2-carboxamide, 

3-Amino-iV-pyridin-3-yl-6-(4-{[(3-pyrrolidin-l-ylpropy])amino]sulfonyl} phenyl)pyrazine- 
2-carboxamide, 
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6- { 4-[(4-Acetylpiperazin-l -yl)sulfonyl]phenyl } -3-amino-jV-pyridin-3-ylpyrazine-2- 
carboxamide, 

2- Amino-5- { 4-[(4-methylpiperazin-l -yl)sulfonyl]phenyl } -iV-[4-(pyrrolidin-l - 
ylmethyl)pyridin-3-yl]nicotinamide, 

3- Amino-6-(4- { [[2-(dimethylamino)ethyl](ethyl)amino]carbonyl }phenyl)-Af-pyridin-3- 
ylpyrazine-2-carboxamide, 

3-Amino-6-(4- { [[3-(dimethylamino)propyl](methyl)amino]carbon 
ylpyrazine-2-carboxamide, 
3-Amino-6-[4-({[3-(dimethylamino)propyl^ 
ylpyrazine-2-carboxamide, 

3-Amino-A^~pyridin-3-yl-6-(4-{[(2-pyiTolidin-l~ylethyl)amino]carbonyl}ph^ 

2- carboxamide, 

3- Amino-N-pyridin-3-yl-6-(4-^ 

2- carboxamide, 

3- Amino-6-[4-( { [2-(dimethylamino)ethyl]amino } carbonyOphenylj-iV-pyridin-S 1 
ylpyrazine-2-carboxamide, 

3-Amino-6-[4-( { [2-(dimethylamino)- 1 -methylethyl] amino } carbonyl)phenyl]-7V-pyridin-3- 
ylpyrazine-2-carboxamide, 

3-Amino-6-[4-( { [3-(4-methylpiperazin-l -yl)propyl] amino } carbonyl)phenyl]-A/^pyridin-3- 
ylpyrazine-2-carboxamide, 

3-Amino-6-(4- { [(2-piperidin-l-ylethyl)amino]carbonyl }phenyl)-JV-pyridin-3-ylpyrazine-2- 
carboxamide, 

3- Amino-JV-pyridin-3-yl-6- { 4-[(4-pyrrolidin- 1 -ylpiperidin- 1 -yl)carbonyl]phenyl }pyrazine- 

2- carboxamide, 

4- Amino-44(4-methylpiperazin-l-yl)s^^ 
carboxamide, 

3- Amino-6-[4-[[[2-(4-moipholinyl)ethyl]amino]carbonyl]phenyl]-iV-(3-pyridinyl)- 2- 
pyrazinecarboxamide, 

tert-Buty\ 4-[2-(4-{5-amino-6-[(pyridin-3-ylamino)carbony]]pyrazin-2- 
yl}phenoxy)ethyl]piperazine-l-carboxylate, 

tert-Butyl 4-[2-(4-{5-amino-6-[(pyridin-3-ylamino)carbony]]pyrazin-2-yl}-2,5- 
difluorophenoxy)ethyl]piperazine-l -carboxylate, 



WO 03/004472 



PCT/SE02/01339 



135 

3-Amino6- { 5- [(dimethylamino)sulfonyl] thien-2-yl } -N-pyridin-3-yIpyrazine-2- 
carboxamide, 

/m-Butyl 4-(5- { 5-amino-6-[(pyridin-3-ylamino)carbonyl]pyrazin-2-yl } -2- 
furoyl)piperazine- 1 -carboxylate, 

3- Amino-6-[4- { [(2-aminoethyl)amino]sulfonyl } -3-(trifluoromethoxy)phenyl]-A^-pyridin-3- 
• ylpyrazine-2-carboxamide or 

4- {5-Ajnino-6-[(pyridin-3-ylamino)carbonyl]pyrazin-2-yl}benzoic acid, 
as a free base or a pharmaceutical] y acceptable salt thereof, or 
3-Amino-6-(4- { [[3-(dimethylamino)propyl](methyl)amino]sulfon 
ylpyrazine-2-carboxamide hydrochloride, 

3- Amino-6-[4-( { [3-(4-methylpiperazin- 1 -yl)propyl] amino } sulfonyl)phenyl]-iV-pyridin-3- 

ylpyrazine-2-carboxamide hydrochloride, 

3-Amino-A^pyridin-3-yl-6-(4-{[^^ 

2- carbox amide hydrochloride, 

3- Amino-6-[4-( { [2-(dimethylamino)propyl] amino } sulfonyl)phenyl]-A^pyridin-3- 
ylpyrazine-2-carboxamide hydrochloride, 

3-Amino-6-(4-{[isopropyl(2-methoxyethyl)amino]sulfonyl}phenyl)-A^-pyridin-3- 
ylpyrazine-2-carboxamide hydrochloride, 

3-Amino-6-[4-( { [2-(diethylamino)ethyl]amino } sulfonyl)phenyl]-A/-pyridin-3-ylpyrazine-2- 
carboxamide. hydrochloride, 
3-Amino-6-(4-{[[2-(dimethylamino)e^ 
ylpyrazine-2-carboxamide hydrochloride, 

3-Amino-6-[4-( { [3-(dimethylamino)propyl] amino } sulfonyl)phenyl]-iV-pyridin-3- 
ylpyrazine-2-carboxamide hydrochloride, 

3-Amino-6- { 3-methyl-4-[(4-methylpiperazin- l-yl)sulfonyl]phenyl } -N-pyridin-3- 
ylpyrazine-2-carboxamide hydrochloride, 

3-Amino~6- { 2-[(4-methylpiperazin- 1 -yl)sulfonyl]phenyl } -N-pyridin-3-ylpyrazine-2- 
carboxamide hydrochloride, 

3-Amino-6- { 3-[(4-methylpiperazin- 1 -yl)sulfonyl]phenyl } -iV-pyridin-3-ylpyrazine-2- 
carboxamide hydrochloride, 

3- Amino-6- { 2-methyl-4-[(4-methylpiperazin- 1 -yl)sulfonyl]phenyl } -N-pyridin-3- 
ylpyrazine-2-carboxamide hydrochloride, 
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3-Amino-6-[4-({[2-(dimethylamino)ethyl]amino}sulfonyl)-3-(trifluo 
A^pyridii>3-ylpyrazine-2 -carboxamide hydrochloride, 
3-Amino-6-[4- { [[2-(dimethylamino)ethyl](ethyl)amino]sulfonyl } -3- 
(trifluoromethoxy)phenyl]-A^-pyridin-3-ylpyrazine-2-carboxamide hydrochloride, 
3-Amino-6-[4-[(4-methylpiperazin-l-yl)sulfonyl]-2-(trifluoromethyl)pheny 
ylpyrazine-2-carboxamide hydrochloride, 
3-Amino-6-[4-[2-(dimethylamino)ethoxy]phe^ 
hydrochloride, 

3-Amino-6-t4-[2-(4-morpholinyl)ethoxy]phenyl]-AT-(3-pyridinyl)- 2-pyrazinecarboxamide 
hydrochloride, 

3-Amino-6-[4-[[[2-(dimethylamino)ett^^ 

2- pyrazinecarboxamide hydrochloride, 

3- Amino-6- { 2-fluoro-4-[(4-methylpiperazin- 1 -yl)sulfonyl]phenyl } -JV-pyridin-3- 
ylpyrazine-2-carboxamide hydrochloride, 

3-Amino-6-{5-fluoro-2-methyl-4-[(4-methylpiperazin-l-yl)sulfonyl]phenyl}-^ 
ylpyrazine-2-carboxamide hydrochloride, 

3-Amino-6-{ 2,5-dimethyl-4-[(4-methylpiperazin- 1 -yl)sulfonyl]phenyl } -JV-pyridin-3- 
ylpyrazine-2-carboxamide hydrochloride, 
3-Amino-6-[4-(2-piperidin-l-ylethoxy)pheny^^ 
hydrochloride, 

3-Amino-6-[4-(2-pyiTolidin-l-ylett 
hydrochloride, 

3-Amino-6-[2,5Hiifluoro-4-^ 
carboxamide hydrochloride, 

3-Amino-6- { 4-[(4-methylpiperazin- 1 -yl)carbonyl]phenyl } -N-pyridin-3-ylpyrazine-2- 
carboxamide hydrochloride, 
3-Amino-6-[2,5-difluoro-4-(2-py^ 
carboxamide hydrochloride, 

3-Amino-6- { 2,6-dimethyl-4- [2-(4-methylpiperazin- 1 -yl)ethoxy]phenyl } -N-pyridin-3- 
ylpyrazine-2-carboxamide hydrochloride, 

3-Amino-6- { 2-methyl-4-[2-(4-methylpiperazin- 1 -yl)ethoxy]phenyl } -Af-pyridin-3- 
ylpyrazine-2-carboxamide hydrochloride, 
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2- Amino-5- { 4-[(4-methy]piperazin- 1 -yl)su!fonyl]phenyl } -A^pyridin-3-ylnicotinamide 
hydrochloride, 

3- Amino-6- {4-[(4-methylpiperazin-l -yl)sulfonyl] phenyl } -A44-(pyrrolidin-l- 
ylmethyl)pyridin-3-yl]pyrazine-2-carboxamide hydrochloride, 
3-Amino-6-[2,5-difluoro^-(pyrrolidin^^ 
ylethyl)pyridin-3-yl]pyrazine-2-carboxamide hydrochloride, 

. 3-Amino-6-[2,5-difluoro-4-(pyrroM^^ 
ylpropyl)pyridin-3-yl]pyrazine-2-carboxamide hydrochloride, 
3-Amino-6-[2,5Klifluoro^Kpip^ 

ylpropyl)pyridin-3-yl]pyrazine-2-carboxamide hydrochloride, 
3-Amino-644-(piperidin-l-ylsuifo^ 
yl]pyrazine-2-carboxamide hydrochloride, 

3-Amino-iV-[5-(3-pyiTolidin-l-ylpropy])pyridin-3-yl]-6-[4-(pyrrolidin-l- 

ylsulfonyl)phenyl]pyrazine-2-carboxamide hydrochloride, 

3- Amino-iV- [4-(2-pyrrolidin~ 1 -y lethyl)pyridin-3~yl] -6- [4-(pyrrolidin- 1 - 

ylsulfonyl)phenyl]pyrazine-2-carboxamide hydrochloride, 

3-Amino-A^[4-(3-pyirolidin-l-ylpropyl)pyridin-3-yl]-644-(pyiTolidin-l- 

ylsulfonyl)phenyl]pyrazine-2-carboxamide hydrochloride, 

3-Aimno-A44-(pyrrolidin- ^ 

ylsulfonyl)phenyl]pyrazine-2-carboxamide hydrochloride, 
3-Amino-N44-[(dimethylamino)m^ 
ylsulfonyl)phenyl]pyrazine-2-carboxamide hydrochloride, 
3-Amino-N- {4-[(dimethylamino)methyl]pyridin-3-yl } -6-[4-(piperidin- 1 - 
ylsulfonyl)phenyl]pyrazine-2-carboxamide hydrochloride, 

3-Amino-6- { 3-ethyl-4-[(4-methylpiperazin- 1 -yl)sulfonyl]phenyl } -JV-pyridin-3-ylpyrazine- 

2- carboxamide hydrochloride, 

3- Amino-6-[4-[(4-methylpipe^^ 
3-ylpyrazine-2-carboxamide hydrochloride, 

3- Amino-6-[4- { [(2-aminoethyl)amino]sulfonyl } -3-(trifluoromethoxy)phenyl]-#-pyridin-3- 
ylpyrazine-2-carboxamide hydrochloride, 

4- Amino-4'- [(4-methylpiperazin- 1 -yl)sulfonyl]-iV-pyridin-3-yl- 1 , 1 '-biphenyl-3- 
carboxamide hydrochloride, 



WO 03/004472 



PCT/SE02/01339 



138 1 

2- Amino-5- { 4-[(4-methylpiperazin- 1 -yl)sulf onyl]phenyl } -N-[4-(pyrrolidin- 1 - 
ylmethyl)pyridin-3-yl]nicotinamide hydrochloride, 

3- Amino-A^pyridin-3-yl-6-[4-(pyrrolidin-l-ylsulfonyl)phenyl]pyrazine«2-carbo 
hydrochloride, 

3-Amino-6-[4-(piperidin-l-ylsulfonyl^^ 

i 

hydrochloride,' 

3-Amino-6-[4-(piperazin- 1 -yl^ 
hydrochloride, 

3-Amino-6-[4-(2-piperazin-l-yleto^ 

i 

hydrochloride, 

3-Amino~6-[2,5-difluoro-4-(2-piperazin-l^ 
carboxamide hydrochloride, 
3-Anrino-6-[5-(piperazin- 1 -ylcarb^ 
hydrochloride or 

3-Amino-A^-{5-[3-(dimethylamino)propyl]pyridin-3-yl}-6-[4-(piperidin-l- 
ylsulfonyl)phenyl]pyrazine-2-carboxamide hydrochloride. 

16. A compound which is 

tert-Butyl 4-[(4-{5-amino-6-[(pyridin-3-ylamino)carbonyl]pyrazin-2- 
yl}phenyl)sulfonyl]piperazine-l-carboxylate, 

3-Amino-6-(4- { [methyl( 1 -methylpyrrolidin-3-yl)amino]sulfonyl } phenyl)-JV-pyridin-3- 
ylpyrazine-2-carboxamide, 

3-Amino-6-(4- { [methyl( 1 -methylpiperidin-4-yl)amino]sulfonyl }phenyl)-A^-pyridm-3- 

ylpyrazine-2-carboxamide, 

3-Amino-6-(4-{[3-(dimethylamino)pyrroM 

ylpyrazine-2-carboxamide, . 

3-Amino-6- { 4-[(4-methyl- 1 ,4-diazepan- 1 -y])carbonyl]phenyl } -N-pyridin-3-ylpyraziiie-2 
carboxamide, 

3- Amino-6-(4- { [methyl( 1 -methylp^ 
ylpyrazine-2-carboxamide, 
3-Amino-6-(4-{[3-(dimethylamino)py^ 
ylpyrazine-2-carboxamide, 
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3-Amino-6-[4-({[(l-ethylpyrrolidin^ 
ylpyrazine-2-carboxamide, 

3- Amino-6-(4- { [methyl( 1 -methylpiperidin-4-yl)amino]carbonyl }phenyl)-N-pyridin-3- 
ylpyrazine-2-carboxamide, 

3-Amino-6-(4- { [( 1 -ethylpiperidin-3-yl)amino]carbonyl } phenyl)-JV-pyridin-3-ylpyrazine-2- 
carboxamide, 

3-Amino-6-[4-({[2-(l-methylpyrrolidin-2-yl)ethyl]amino}carbonyl)ph 
ylpyrazine-2-carboxamide, 

terf-Butyl 2-{[(4-{5-amino-6-[(pyridm-3-ylamino)carbonyl]pyrazin-2-yl}pheTiyl)sulfonyl]- 
(terf-butoxycarbonyl)amino } ethylcarbamate or 

S-Amino-e-^-fCl-methyl-S-pyrrolidiny^oxylphenyll-A/'-CS-pyridinyl)- 2- 
pyrazinecarboxamide, 

as a free base or a pharmaceutical^ acceptable salt thereof, or 

3- Amino-6- { 4-[(4-methyl- 1 ,4-diazepan- 1 -yl)sulfonyl]phenyl } -A^pyridin-3-ylpyrazine-2- 
carboxamide hydrochloride or 

3- Amino-6- [4-( { [( 1 -ethylpyrrolidin-2-yl)methyl] amino } sulfonyl)phenyl] -N-pyridin-3- 
ylpyrazine-2-carboxamide hydrochloride. 

17. A pharmaceutical formulation comprising as active ingredient a therapeutically 
effective amount of the compound of any one of claims 1 to 16 in association with 
pharmaceutically acceptable diluents, excipients or inert carriers. 1 

18. The pharmaceutical formulation according to claim 17 for use in the prevention and/or 
treatment of conditions associated with glycogen synthase kinase-3. 

19. The pharmaceutical formulation according to claim 17 for use in the prevention and/or 
treatment of Parkinson's Disease, Frontotemporal dementia Parkinson's Type, Parkinson 
dementia complex of Gaum* HTV dementia, diseases with associated neurofibrillar tangle 
pathologies, amyotrophic lateral sclerosis, corticobasal degeneration, dementia pugilistica, 
Down syndrome, Huntington's Disease, postencephelatic parkinsonism, progressive 
supranuclear palsy, Pick's Disease Niemann-Pick's Disease, stroke, head trauma and other 
chronic neurodegenerative diseases, Bipolar Disorders, affective disorders, depression, 
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schizophrenia, cognitive disorders, Type I and Type II diabetes, diabetic neuropathy, hair 
loss or contraceptive medication. 

20. The pharmaceutical formulation according to claim 17, for use in the prevention and/or 
treatment of dementia or Alzheimer's Disease. 

21. The pharmaceutical formulation according to claim 17, for use in the prevention and/or 
treatment of diabetes. 

22. A compound as defined in any one of claims 1 to 16 for use in therapy. 

23. The compound as defined in claim 22 for use in prevention and/or treatment of 
conditions associated with glycogen synthase kinase-3. 

24. The compound as defined in claim 22 for use in prevention and/or treatment of 
Parkinson's Disease, Frontotemporal dementia Parkinson's Type, Parkinson dementia 
complex of Gaum, HIV dementia, diseases with associated neurofibrillar tangle 
pathologies, amyotrophic lateral sclerosis, corticobasal degeneration, dementia pugilistica, 
Down syndrome, Huntington's Disease, postencephelatic parkinsonism, progressive 
supranuclear palsy, Pick's Disease, Niemann-Pick's Disease, stroke, head trauma and other 
chronic neurodegenative diseases, Bipolar Disorders, affective disorders, depression, 
schizophrenia, cognitive disorders, Type I and Type II diabetes, diabetic neuropathy, hair 
loss and contraceptive medication. 

25. The compound as defined in claim 22, for use in prevention and/or treatment of 
dementia or Alzheimer's Disease. 

26. The compound as defined in claim 22, for use in prevention and/or treatment of 
diabetes. 
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27. The use of a compound defined in any one of claims 1 to 16 in the manufacture of a 
medicament for the use in the prevention and/or treatment of conditions associated with 
glycogen synthase kinase-3. 

28. The use of a compound as defined in any of claims 1 to 16 in the manufacture of a 
medicament for the prevention and/or treatment of Parkinson's Disease, Frontotemporal 
dementia Parkinson's Type, Parkinson dementia complex of Gaum, HIV dementia, 
diseases with associated neurofibrillar tangle pathologies, amyotrophic lateral sclerosis, 
corticobasal degeneration, dementia pugilistica, Down syndrome, Huntington's Disease, 
postencephelatic parkinsonism, progressive supranuclear palsy, Pick's Disease, Niemann- 
Pick's Disease, stroke, head trauma and other chronic neurodegenative diseases, Bipolar 
Disorders, affective disorders, depression, schizophrenia, cognitive disorders, Type I and 
Type II diabetes, diabetic neuropathy, hair loss and contraceptive medication. 

29. The use of a compound as defined in any of claims 1 to 16, in the manufacture of a 
medicament for the prevention and/or treatment of dementia or Alzheimer's Disease. 

30. The use of a compound as defined in any of claims 1 to 16, in the manufacture of a 
medicament for the prevention and/or treatment of diabetes. 

31. A method of prevention and/or treatment of conditions associated with glycogen 
synthase kinase-3, comprising administrering to a mammal, including man in need of such 
prevention and/or treatment, a therapeutically effective amount of a compound of formula I 
as defined in any one of claims 1 to 16. 

32. A method of prevention and/or treatment of Parkinson's Disease, Frontotemporal 
dementia Parkinson's Type, Parkinson dementia complex of Gaum, HTV dementia, 
diseases with associated neurofibrillar tangle pathologies, amyotrophic lateral sclerosis, 
corticobasal degeneration, dementia pugilistica, Down syndrome, Huntington's Disease, 
postencephelatic parkinsonism, progressive supranuclear palsy, Niemann-Pick's Disease, 
Pick's Disease, stroke, head trauma and other chronic neurodegenative diseases, Bipolar 
Disorders, affective disorders, depression, schizophrenia, cognitive disorders, Type I and 
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Type II diabetes, diabetic neuropathy, hair loss and contraceptive medication comprising 
administering to a mammal, including man in need of such prevention and/or treatment, a 
therapeutically effective amount of a compound of formula I as defined in any one of 
claims 1 to 16. . 

33. A method of prevention and/or treatment of dementia or Alzheimer's Disease 
comprising administrering to a mammal, including man in need of such prevention and/or 
treatment, a therapeutically effective amount of a compound of formula I as defined in any 
one of claims 1 to 16. 

i 

34. The method of prevention and/or treatment of diabetes comprising administrering to a 
mammal, including man in need of such prevention and/or treatment, a therapeutically 
effective amount of a compound of formula I as defined in any one of claims 1 to 16. 

35. Processes for the preparation of a compound of formula I, wherein Z, Y, X, P, Q, R, 
R 1 , R 2 , R 3 , R 4 , R 5 , R 6 , R 7 , R 8 , R 9 , R 10 , R 1! , R 12 , A, m and n are defined as in formula I 
according to any one of claims Ho 3, comprising; 

A) de-halogen coupling of a compound of formula XI with an aryl species to give a 
compound of formula I: 




(XI) (I) 



' B) amidation of a compound of formula XIII with an appropriate amine: 
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R 



(XIII) 



(I) 



C) de-halogen coupling of a compound of formula XV with an aryl species to give a 
compound of formula I: 





(XV) 



(I) 



wherein R 14 is 

.15 . 



,16' 



BH 




B- 



; and 



R" and R 16 are C r6 alkyl or Cr 3 alkyl fused together to form a 5 or 6 membered boron- 
oxygen-C 2 -C 3 cycloalkyl and the alkyl, cycloalkyl and the aryl moieties may be optionally 
substituted; 



D) reacting a compound of formula XVI, wherein L is a leaving group with an appropriate 
amine, to give a compound of formula la: 
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(lb) (Ic) 

wherein an aryl species in route A and C is selected from aryl halogen, aryl boronic acid 
and aryl stannane, 

and an appropriate amine in route B, D and E is selected from a compound of formula X, 
HNR ! R 2 , HNR 10 R n or 3-aminopyridine. 



36. A compound of formula XI 




(XD 
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wherein Y, X, Z, Q, R 4 , R 5 , R 6 , R 7 , R 8 , R 9 , A and m are defined as in formula I according 
to any of claims 1 to 3. 

37. A compound of formula XIII 




(XIII) 

wherein X, Z, P, R, R 1 , R 2 , R 3 , R 6 , R 7 , R 8 , R 9 , R 10 , R 11 , R 12 , A and n are defined as in 
formula I according to any of claims 1 to 3 and R 13 is hydrogen or Ci- 6 alkyL 

38. A compound of formula XV 




(XV) 

wherein Y, Z, X, Q, R 4 , R 5 , R 6 , R 7 , R 8 , R 9 , A and m are defined as in formula I according 
to any of claims 1 to 3 and R 14 is diethylboronate, 1,3,2-dioxaborolane, 1,3,2- 
dioxaborinane or 1,3,2-benzodioxaborole. 
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39. A compound of formula XVI 




(XVI) 

wherein Y, Z, X, P, Q, R 3 , R 4 , R 5 , R 6 , R 7 , R 8 , R 9 , A, m and n are defined as in formula I 
5 according to any of claims 1 to 3 and L is a leaving group. 

40. A compound which is: 

3- Amino-6-bromo-iV-pyridin-3-ylpyrazine-2-carboxamide, 
JV,A^DimethyM-(4 9 4,5,5-tetrameth^ 

io, A^,A^-Dimethyl-3-(4,4,5,5-tetramethyl-l,3,2-dioxaborolan-2-yl)benzenesulfonamide, 
Af,AMDimethyl-2-(4,4,5,5-tetram 

2- Amino-5-bromo-A^-pyridin-3-ylnicotinamide, 

4- (4,4,5,5-Tetramethyl-l,3 > 2-dioxaborolan-2-y])benzenesulfonamide, 

3- Amino-6-[4-({[2~(dimethylamino)ethyl]amino}sulfonyl)phenyl]-N-pyridin-3-ylpyrazine- 
15 2-carboxamide, 

4- { [(3-Morpholin-4-ylpropyl)amino]sulfonyl }phenylboronic acid, 
4-[(4-Methylpiperazin-l-yl)sulfonyl]phenylboronic acid, 
4-Bromo-A^-[2-(dimethyIamino)ethyl]benzenesulfonamide or 
4-Bromo-AT-(3-morpholin-4-ylpropyl)benzenesulfonamide. 

20 

41 . A compound which is: 

l-[(4-Bromo-2,5-difluorophenyl)sulfonyl]-4-methylpiperazine, 
l-[(4-Bromo-2-ethylphenyl)sulfonyl]-4-methylpiperazine, 
1 - { [4-Bromo-2-(trifluoromethoxy)phenyl]sulfonyl } -4-methylpiperazine, 
25 l-[(4-Bromo-2-fluorophenyl)sulfonyl]«4-methy]piperazine, 
l-[(4-Bromo-2-methylphenyl)sulfony]]-4-methylpiperazine, 
l-[(2-Bromophenyl)sulfonyl]-4-methylpiperazine, 
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1 - [(3-Bromophenyl)sulf onyl]-4-methylpiperazine, 
4-Bromo-N-[2-(dimethylamino^ 

4-Bromo-7H2-(dimethylantino^ 
AK2-Aminoethyl)-4-bromo-2-(trifl^^ 

tert-Butyl 2-( { [4-bromo-2-(trifluoromethoxy)phenyl]sulfonyl } , 

(te^butoxycarbonyl )amino)ethy!carbamate, 

4-Bromo-JV-methy 1 -methylpyrrolidin-3-yl)benzenesulfonamide, 

4-Bromo-N-[2-(dimethylamino)- 1 -methylethyl]benzenesulfonamide, 

4-Bromo-JV-(3-pyrrolidin- 1 -ylpropyl)benzenesulfonamide, 

1 -Acety 1-4- [(4-bromophenyl)sulfonyl]piperazine, 

4-Bromo^-methyl-^-(l-methylpiperidin-4-yl)benzenesulfonamide, 

4-Bromo-7V-[3-(dimethylairdno)propyl]-A/ r -methylbenzenesu]fonamide J 

4-Bromo-A^-[2-(dimethylamino)ethyl]-7V-ethylbenzenesulfonamide, 

4-Bromo-//-[3-(4-methylpiperazin- 1 -yI)propyl]benzenesulfonamide, 

l-[(4-Bromophenyl)sulfonyl]-4-ethylpiperazine, 

4-Bromo-iV-(2-pyrrolidin-l-ylethyl)benzenesulfonamide, 

1 -[(4-Bromophenyl)sulfonyl]-4-methyl- 1 ,4-diazepane, 

4-Bromo-A^-[2-(-dimethylamino)propyl]benzenesulfonamide, 

4-Bromo-A4( 1 -ethylpyrrolidin-2-yl)methyl]benzenesulfonamide, 

4-Bromo-//-[2-(diethylamino)ethyl]benzenesulfonamide, 

4-Bromo-iV-(2-pyridin-2-ylethyl)benzenesulfonamide, 

4-Bromo-iV-[3-(dimethylamino)propyl]benzenesu]fonamide, 

1- [(4-Bromophenyl)sulfonyl]-^//-dimethylpyiTolidin-3-amine, 
4-[(4-Bromophenyl)sulfonyl]morpholine, 
4-Bromo-A^-isopropyl-A/ r -(2-methoxyethyl)benzenesulfonamide, 
4-Bromo-A^-(2-methoxy- 1 -methylethyl)benzenesulfonamide, 
4-Bromo-//-[2-(dimethylamino)ethyl]benzamide, 
4-Bromo^[2-(dimethylamino)ethyl]-7V-methylbenzamide, 
iV-[2-Fluoro-4-[(4-methyl-l-piperazinyl)sulfonyl]phenyl]acetamide, 

2- Methyl-4-[(4-methylpiperazin-l-yl)sulfonyl]aniline, 

1- [(4-Bromo-3-methylphenyl)sulfonyl]-4-methy]piperazine, 

2- F]uoro-4-[(4-methyl-l-piperazinyl)sulfonyl]benzenamine, 
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l-[(4-Bromo-3-fluorophenyl)sulfonyl]-4-methylpiperazine, 

4-[(4-Methylpiperaziri- 1 -yl)sulfonyl]-2-(trifluoromethyl)aniline, 

1 - { [4-Bromo-3-(trifluoromethyl)phenyl]sulfonyl } -4-methylpiperazine, 

l-[(4-Bromo-2-fluoro-5-methylphenyl)sulfonyl]-4-methylpiperazine, 

l-[(4-Bromo-2,5-dimethylphenyl)sulfonyl]-4-methylpiperazine, 

l-[(4-Bromopheriyljsulfonyl]piperidine, 

1 -[(4-Bromophenyl)sulfonyl]pyrrolidine, 

l-[(4-Bromo-2,5-difluorophenyl)sulfonyl]piperidine, 

l-[(4-Bromo-2,5-difluorophenyl)sulfonyl]pyrrolidine, 

tert-Buty] 4-[(4-bromophenyl)sulfonyl]piperazine- 1-carboxylate, 

1 -(4-Bromobenzoyl)-4-methylpiperazine, 

3- (4-Bromophenoxy)-l-methylpyrro]idine, 

tert-Bxxty] 4-[2-(4-bromophenoxy)ethyl]piperazine-l -carboxylate, 

tert-Butyl 4-[2-(4-bromo-2,5-difluorophenoxy)ethyl]piperazine-l-carboxylate, 

4- [2-(4-Bromo-2,5-difluorophenoxy)ethyl]morpholine, 
l-[2-(4-Bromo-3,5-dimethylphenoxy)ethyl]-4-methylpiperazine, 
l-[2-(4-Bromo-3-methylphenoxy)ethyl]-4-methylpiperazine, 
l-[2-(4-Bromo-2 J 5-difluorophenoxy)ethyl]pyrrolidine, 

5- Bromo-iV,A^-dimethylthiophene-2-sulfonamide, 
terr-Butyl 4-(5-bromo-2-furoyl)piperazine- 1 -carboxylate, 

3- Ethyl-4-[(4-methylpiperazin-l-yl)sulfony]]phenylboronic acid, 

4- [(4-MethyIpiperazin-l-yl)sulfonyl]-3-(trifluoromethoxy)phenylboroni acid, 
4- { [4-(rerr-Butoxycarbonyl)piperazin- 1 -yl]sulfonyl }phenylboronic acid, 
2,5-Difluoro-4-(piperidin- 1 -ylsulfonyl)phenylboronic acid, 
2,5-Difluoro-4-(pyrrolidin- l-ylsulfonyl)phenylbdronic acid, 
4-(Pyrrolidin- 1 -ylsulfonyl)phenylboronic acid, 
4-(Piperidin-l-ylsulfonyl)phenylboronic acid, 
4-[(Dimethylamino)sulfonyl]phenylboronic acid, 

4-((Methyl(- 1 -methylpyrrolidin-3-yl)amino)sulfonyl)phenylboronic acid, 
4-((4-Acetylpiperazin-l-yl)sulfonyl)phenylboronic acid, 
4-(((2-Dimethylarruno)ethyl)(ethyl)amino)sulfonyl)phenylboronic acid, 
4-((3-Dimethy lamino)pyrrolidin- 1 -yl)su!fonyl)phenylboronic acid, 
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4-(((2-Dimethylamino)- 1 -methylethyl)amino)sulfonyl)phenylboronic acid, 
4-((3-PyTTolidin-l-ylpropyl)amino)sulfonyl)phenylboronic acid, 
4-((Methyl-( 1 -methylpiperidin-4-yl)amino)sulf onyl)phenylboronic acid, 
4-(((Dimethylamino)propyl)(methyl)amino)sulfonyl)phenylboronic acid, 
4-(Morpholin-4-ylsulfonyl)phenylboronic acid, 

4-(((3-(4-Methylpiperazin- 1 -yl)propyl)amino)sulfonyl)phenylboronic acid, 
4-((4-Ethylpiperazin- 1 -yl)sulfonyl)phenylboronic acid, 
4-((2-Pyrrolidin-l -ylethyl)amino)sulfonyl)phenylboronic acid, 
4-((4-Methyl- 1 ,4-diazepan- 1 -yl)sulfonyl)phenylboronic acid, 
4-(((2-Dimethylamino)propyl)amino)sulfonyl)phenylboronic acid, 
4-((Isopropyl-(2-methoxyethyl)amino)sulfonyl)phenylboronic acid, 
4-(((( 1 -Ethylpyrrolidin-2-yl)amino)sulfonyl)phenylboronic acid, 
4-(((2-Diethylamino)ethyl)amino)sulfonyl)phenylboronic acid, 
4-(((2-Pyridin-2-ylethyl)amino)sulfonyl)phenylboronic acid, 
4-(((2-Methoxy- 1 -methylethyl)amino)sulfonyl)phenylboronic acid, 
4-(((3-Dimethylamino)propyl)amino)sulfonyl)phenylboronic acid, 
tert-Butyl 4-[(dimethylaniino)methyl]pyridin-3-ylcarbamate, 
4-[(Dimethylamino)iriethyl]pyridin-3--amine, 
4-(Pyrrolidin- 1 -ylmethyl)pyridin-3-amine, 
4-(2-PyiTolidin- 1 -ylethyl)pyridin-3 -amine, 
4-(3-Pyrrolidin- 1 -ylpropyl)pyridin-3-amine, 
tert-Butyl 4-(pyrrolidin-l-ylmethyl)pyridin-3-ylcarbamate, . 
tert-Butyl 4-(2-pyrrolidin- 1 -ylethyl)pyridin-3-ylcarbamate, 
tert-Butyl 4-(2-hydroxyethyl)pyridin-3-ylcarbamate, 
tert-Butyl 4-(3-pyrrolidin- 1 -ylpropyl)pyridin-3-ylcarbamate, 
tert-Butyl 4-(3-pyrrolidin-l-y]prop-l-ynyl)pyridin-3-ylcarbamate, 
tert-Butyl 5-(3-pyrrolidin-l-ylprop-l-ynyl)pyridin-3-ylcarbamate, ' 
tert-butyl 4-[3-(dimethylamino)prop-l-ynyl]pyridin-3-ylcarbamate, 

4- (3-Dimethylaminopropyl)pyridin-3-ylamine, 

5- (3-Pyrrolidin- 1 -ylpropyl)pyridin-3-amine, 

tert-Buty] 4-(3-hydroxyprop- 1 -ynyl)pyridin-3-ylcarbamate, 
tert-Butyl 5-(3-hydroxyprop- 1 -ynyl)pyridin-3-ylcarbamate, 
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tert-Butyl 5-[3-(dimethylamino)prop-l-ynyl]pyridin-3-ylcarbamate, 

terr-Butyl 5-bromopyridin-3-ylcarbamate, 

terf-Butyl 5-[3-(dimethylamino)propyl]pyridin-3-ylcarbamate, 

5-[3-(Dimethylamino)propyl]pyridin-3-amine, 

2-Amino-5-bromo-iV-(3-pyridinyl)benzamide, 

2- Amino-5-bromo-A^[4-(pyn-olidm^ 

3- Airdno-6-bromo-iV-[4-(pyrrolidin-l-ylmethyl)pyridin-3-yl]pyra2ine- 
3-Amino-6-bromo-A44-(2-pyrrolidin-l^ 
3-Amino-6-bromo-AM 4-[(dim^ 

3-Amino-6-brbmo-N- { 5-[3-(dimethylamino)propyl]pyridin-3-yl }pyrazine-2-carboxamide, 
3-Amino-6-bromo-N-[5-(3-py^ 

Methyl 3-amino-6-{4-[(dimethylamino)sulfonyl]phenyl }pyrazine-2-carboxylate, 
3- Amino-6- { 4- [(dimethylamino)sulf onyl]phenyl } pyrazine-2-carboxylic acid, 
tert-Butyl 4-formylpyridin-3-ylcarbamate, 

3-Amino-6-[4-(pyrrolidin-l-ylsulfonyl)phenyl]pyrazine-2-carboxylic acid or 
Methyl 3-amino-6-[4-(pyrrolidin-l-ylsulfonyl)phenyl]pyrazine-2-carboxylate. 

42. A compound according to any one of claims 36 to 41 for use as an intermediate in the 
preparation of a compound of formula I according to any one of claims 1 to 16. 
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2. ^ Claims Nos.: 36 ,41 and 42 

because they relate to parts of the international application that do not comply with the prescribed requirements to such 
an extent that no meaningful international search can be carried out, specifically: 
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3. r~l Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 
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This International Searching Authority found multiple inventions in this international application, as follows: 
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Claims 31-34 relate to methods of treatment of the human or 
animal body by surgery or by therapy /diagnostic methods 
practised on the human or animal body /Rule. 39.1. (iv) ) . 
Nevertheless, a search has been executed for these claims. The 
search has been based on the alleged effects of the 
compounds/compositions . 

** 

The initial phase of the search of the invention according to 
present claims 36 and 42 revealed a very large number of 
documents relevant to the issue of novelty. So many documents 
were retrieved that it is impossible to determine which parts 
of claims 36 and 42 may be said to define the subject-matter 
for which protection might legitimately be sought (Article 6 
PCT) . For these reasons, a meaningful search over the whole 
breadth of the present claims 36 and 42 is impossible. 
Consequently, the search of claims 36 and 42 has been 
restricted to the compounds of formula XI in claim 36 in which 
Z is restricted to mean nitrogen, the compounds of formula 
XIII in claim 37, the compounds of formula XV in claim 38 and 
the compounds of formula XVI in claim 39. 

The long list of chemical names in the present claim 41 does 
not comply with Art. 6. PCT prescribing that claims shall be 
clear and concise. 
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In order to fulfil the requirements of unity of invention (see 
PCT, Article 34(3) (a-c) and Rule 13.2), it is necessary that 
the intermediate compounds are closely interconnected with the 
end products. Such close connection requires that the 
essential structural part of the end product is incorporated 
by the intermediate. However, the present application lacks a 
single general inventive concept based on the above principle. 
This leads to the presence of several separate subjects, each 
falling under its own restricted inventive concept. 

The first invention is considered to be the invention 
according to claims 1-39, 40 partly and 42 partly, relating to 
compounds of the general formula (I) as drawn in claims 1 and 
2, the general formula (XI) as drawn in claim 36, the general 
formula (XIII) as drawn in claim 37, the general formula (XV) 
as drawn in claim 38 and the general formula (XVI) as drawn in 
claim 39, but not to the various compounds listed in claims 40 
and 41 that not fully satisfying the said general formulas. 
Due to the lack of unity of invention, the search has been 
carried out only for the first invention as described above. 

At least six additional inventions were found in the present 
claims 40, 41 and 42, relating to, for example, very 
dissimilar compounds belonging to groups such as 
benzenesulf onamides , phenoxy alky 1 amines , benzamides , 

thiophene-2-sulf onamides , f uro-2-ylpiperazine-l-carboxylates , 
4-alkylamine-substituted pyridin-3-yl-carbamates and -amines, 
etc., etc. None of these additional inventions has been 
searched. Consequently, claim 41 has not been searched at all, 
and claims 40 and 42 have only been searched in terms of what 
is complying with claims 1-39. 
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